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C H A P T E R  I - INTRODUCTION
E v e n  though m a n y  a s p e c t s  of w a te r fo w l  b io logy  a r e  wel l  known,  
M cK inney  (1965:93) p o in t s  ou t  th a t  " s u r p r i s i n g l y  l i t t l e  i s  known a b o u t  
the  d a i ly  m o v e m e n t s  of  ind iv idua l  ducks  d u r in g  the b r e e d i n g  s e a s o n .  " 
E v e n  l e s s  is known a b o u t  the  b e h a v io r  and  m o v e m e n t s  of m o s t  duck  
s p e c i e s  d u r i n g  the m o l t .  Only by o b s e r v i n g  i n d i v i d u a l l y - m a r k e d  b i r d s  
ca n  one b e g in  to u n d e r s t a n d  the a c t io n s  and i n t e r a c t i o n s  of a b r e e d i n g  
and  m o l t in g  p o p u la t io n .  W ith  th e s e  though ts  in m in d ,  I co nduc ted  in 
s o u t h w e s t e r n  M an i to b a  a  t h r e e - y e a r  s tudy  of the B lu e -w in g ed  T e a l  
(Anas d i s c o r s ), one of th a t  p r o v i n c e ' s  m o s t  a b u n d an t  w a te r fo w l .  Bo th  
w i l d - t r a p p e d  and  h a t c h e r y - r e a r e d  b i r d s ,  e a c h  ind iv idua l ly  m a r k e d ,  
w e r e  u sed .  T h e  m a in  o b je c t iv e s  of the s tudy  w e r e :  (1) to i n v e s t ig a te  
ind iv idua l  m o v e m e n t s  of m a l e s  and f e m a l e s  th ro u g h o u t  the b r e e d i n g  
s e a s o n ,  (2) to a s c e r t a i n  p o s t - b r e e d i n g  m o v e m e n t s  and m o l t in g  b e h a v i o r  
of bo th  s e x e s ,  and (3) to s tudy  s p a c in g  in a n a t u r a l  popu la t ion  of B l u e ­
winged T e a l  and the s a m e  p opu la t ion  un d e r  c ro w d ed  cond i t ions  a c c o m ­
p l i s h e d  by a s e e d in g  p r o g r a m .  With the c o m p i l a t i o n  of ind iv idua l  c a s e -  
h i s t o r i e s  i t  was  hoped  th a t  a m o r e  th o ro u g h  u n d e r s t a n d in g  could  be 
ga ined  c o n c e r n i n g  b r e e d i n g  and p o s t - b r e e d i n g  m o v e m e n t s  of B lu e -w in g ed  
T e a l .
D e s c r i p t i o n  of Study A r e a
The g r a s s l a n d s  in the g l a c i a t e d  p o r t i o n s  of the n o r t h - c e n t r a l  
United  S ta t e s  and the p r a i r i e  p r o v i n c e s  of C an ad a  a r e  p r i m e  w a t e r ­
fowl b r e e d in g  h a b i t a t .  A c c o r d i n g  to Sm i th ,  Stoudt,  and Gol lop (1964:
39), this p r a i r i e  po tho le  r e g i o n  c o v e r s  only ten  p e r c e n t  of the  to ta l  
c o n t in e n ta l  w a te r fo w l  b r e e d i n g  g ro u n d s ,  yet  p r o d u c e s  fif ty p e r c e n t  of 
the  duck  c r o p  in an  a v e r a g e  y e a r .  It was f r o m  th i s  r e g i o n  of  n o r t h e r n  
p l a in s  th a t  one s q u a r e  m i l e  was  ch o se n  fo r  in te n s iv e  i n v e s t ig a t i o n  of 
b r e e d i n g  B lu e -w in g e d  T e a l  ( s ee  photo 1). L o c a te d  in the f a m e d  " M i n n ­
e d o s a  P o th o le  D i s t r i c t "  of s o u t h w e s t e r n  M an i toba ,  the s tudy  p lo t  (S ec ­
tion  28, R ange  13, T ow nsh ip  18) was  e ig h t  m i l e s  sou th  of M in n e d o s a .
G eo log ica l ly ,  the M in n e d o s a  po tho le  d i s t r i c t  was a n  a r e a  of 
" g l a c i a l  ou tw ash ,  " a n  a r e a  once  s tudded  with  m a s s e s  of ice .  When 
the  ice  m e l t e d ,  d e p r e s s i o n s  r e m a i n e d  and l a k e s  f o r m e d  (Hochbaum, 
1966:198). T h e s e  w a t e r - f i l l e d  d e p r e s s i o n s  have  c o m e  to be  known by 
w a te r fo w l  b io lo g i s t s  a s  p o th o le s  and a r e  r e f e r r e d  to a s  s u c h  by m e .  
Al though  a n n u a l  p r e c i p i t a t i o n  i s  l igh t  (about 21 in c h e s  a t  Winnipeg  
a c c o r d i n g  to M u n ro ,  1963:106), snow a c c u m u l a t e s  f r o m  N o v e m b e r  
th ro u g h  M a r c h  and the ru no f f  i s  u su a l ly  s u f f i c i e n t  to f i l l  t h e s e  g la c i a l  
d e p r e s s i o n s  to a dep th  of f r o m  t h r e e  to s ix  feet .
Sec t io n  28 co n ta ined  244. 11 a c r e s  of w a t e r - - 3 8 .  14% of the  s tudy  
a r e a .  S c a t t e r e d  woodlo ts  of a s p e n  (Popu lus  t r e m u l o i d e s )  c o v e r e d  25 a c r e s .
The  r e s t  of the  s e c t i o n  w as  c u l t iv a ted  f a r m  land  p ro d u c in g  m a in ly  
s p r i n g  wheat .  The 164 p o th o le s  on Sec t io n  28 r a n g e d  in  s i z e  f r o m  . 04 
a c r e  to 8. 95 a c r e s ,  a v e r a g i n g  1.49 a c r e s .  A p p r o x i m a t e l y  one  h a l f  of 
th e se  po tho le s  w e r e  d ry  b y  m i d - J u l y .
I
P h o to  1. A e r i a l  v iew  of s tudy  p lo t  (Section 28, Tow n sh ip  13, R ange  18) 
n e a r  M in n ed o sa ,  M ani toba ,  C anada .  P h o to g r a p h e d  6 A ugus t  
1965 by N a t io n a l  A i r  Pho to  L i b r a r y ,  Ottawa.
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F i g u r e  1. M ap  of S e c t io n  28, Tow n sh ip  13, R ange  18 s h o w ­
ing n u m b e r e d  p o th o le s .  (Shaded a r e a  d e n o te s  woodland)
A  s k e t c h  of the  s tudy  a r e a  was  m a d e  to the s c a l e  of 6” =1 m i l e  
f r o m  an  e n l a r g e m e n t  of  a  1965 a e r i a l  p h o to g r a p h  show ing  a l l  w ood lo ts ,  
f en ce  r o w s ,  and  p o th o le s ;  e a c h  po tho le  was  g iv e n  a n u m b e r .  T h i s  m a p  
was  ch ec k e d  in the fie ld  to  upda te  any  c h a n g e s  t h a t  had o c c u r r e d  s in c e  
1965 ( s e e  fig.  1).
O b s e r v a t i o n s
D a i ly  o b s e r v a t i o n s  of w a te r f o w l  w e r e  m a d e  on the  s tudy  a r e a  
f r o m  the t im e  of s p r i n g  a r r i v a l  t h r o u g h  fa l l  d e p a r t u r e .  O b s e r v a t i o n s  
on B lu e - w in g e d  T e a l  inc lu d ed :  a r r i v a l ,  c o u r t i n g ,  a g g r e s s i o n ,  feed ing ,  
n e s t  bu i ld ing ,  egg lay in g ,  incuba t ion ,  p r e d a t i o n ,  d r a k e  m o v e m e n t s ,  
h e n  m o v e m e n t s ,  m o l t i n g  b e h a v i o r ,  and  p o s t - b r e e d i n g  b e h a v i o r .  I d e n ­
t i f i c a t io n  of i n d i v i d u a l l y - m a r k e d  b i r d s  was  p o s s i b l e  a t  150-200 y a r d s  
u s in g  a 60X B a u s c h  a n d  L o m b  sp o t t in g  s c o p e .  A  s m a l l  b ro w n  c a n v a s  
t en t  o r  an  a u to m o b i l e  s e r v e d  e f f ic ie n t ly  a s  a  b l ind  fo r  c lo s e  o b s e r v a t i o n s .
T r a p p i n g
A  m o d i f i c a t i o n  of R o g e r s ' s  (1964) w a l k - i n  t r a p  was  u sed  to c a p ­
tu r e  d r a k e  B lu e -w in g e d  T e a l .  B u i l t  on a c i r c u l a r  plan,  the i n n e r  c o m ­
p a r t m e n t  he ld  a l ive  f e m a l e  B lu e -w in g e d  T e a l  w h ich  a c t e d  as  a d e co y  
to a t t r a c t  the  d r a k e s .  F u n n e l  e n t r a n c e s  led in to  the o u t e r  c i r c u l a r  
c o m p a r t m e n t .  C a l l s  f r o m  a p o r t a b l e  t r a n s i s t e r i z e d  P a n o s o n i c  tape
r e c o r d e r  f u r t h e r  e n h an ced  the e f f e c t i v e n e s s  of the  w a l k - i n  t r a p .  T h i r t y  
m in u te s  of p r e - r e c o r d e d ,  c a l l s  a t t r a c t e d  d r a k e s ,  who t r i e d  to ge t  to the 
f e m a le  d e co y  and b e c a m e  t r a p p e d .
C a p t u r in g  F e m a l e s
F e m a l e s  w e r e  c a p t u r e d  us ing  a n e s t  t r a p  (Sowls, 1949). The  
t r a p  was  a f r a m e  of 3 / 8  inch  i r o n  rod  two f e e t  s q u a r e  o v e r  which was  
a t t a c h e d  1/2 inch  m e s h  c o r d  ne t t ing .  L ead  w e igh ts  on the f r o n t  of the 
t r a p  m a d e  it d ro p  h e av i ly .  The w e igh ted  s id e  was  p r o p p e d  up wi th  a 
t r i p p in g  s t i c k  while  the o p p o s i te  s ide  was he ld  f i r m l y  in p lace  by two 
h inged r o d s  p u sh ed  into the e a r t h .  To  the  t r i p p in g  s t i c k  was  a t t a c h e d  
a  long twine  so  t h a t  the t r a p  could  be t r i p p e d  f r o m  a d i s t a n c e .  T r a p s  
w e r e  s e t  o v e r  n e s t s  when  the n e s t s  w e r e  f i r s t  found and  t r i p p e d  abou t  
two h o u r s  l a t e r ,  a l e n g th  of t im e  su f f ic ien t  fo r  the  hen  to r e t u r n  and 
s e t t l e  on the n e s t .  T r a p p in g  s u c c e s s  was good; v e r y  few hen s  d e s e r t e d  
t h e i r  n e s t s .
C a p t u r in g  M ol t ing  B i r d s
A  c o r r a l  o r  d r iv e  t r a p  was u sed  to c a p t u r e  f l i g h t l e s s  m o l t e r s .
A n  8' X 8' pen  with  one s ide  open  was p la c e d  in d e n s e  c a t t a i l s  on a p o t ­
hole  known to h a r b o r  m o l t in g  d ucks .  On the le f t  and r i g h t  of the  open  
s id e  was  p la c e d  50' of snow fence  ang l in g  off in a n  e v e r  widen ing  sp an .
P e r s o n s ,  equ ipped  with  n o i s e  m a k e r s ,  w a lked  a b r e a s t  t h r o u g h  the 
e m e r g e n t  v e g e t a t i o n  f o r c i n g  the f l i g h t l e s s  b i r d s  a h e a d  of t h e m  into 
the  f u n n e l - s h a p e d  snow fence  a n d  f ina l ly  in to  the c o r r a l  o r  t r a p  c o m ­
p a r t m e n t .
P h o to  2. D r a k e  B lu e -w in g e d  T e a l  f i t ted  with  
p e r m a n e n t l y  n u m b e r e d  n a s a l  d i s c s .  T r a p p e d  
and m a r k e d  n e a r  M in n e d o s a ,  M an i toba ,  on 
13 J u n e  1967.
One o r  two d r i v e s  on one po tho le  u s u a l ly  m a d e  s u f f i c i e n t  d i s < 
t u r b a n c e  to c a u s e  the  b i r d s  to m o v e  o v e r l a n d  to the  n e a r e s t  po tho le .  
Thus  the  d r i v e  t r a p  had to be r e - l o c a t e d  a f t e r  e v e r y  two d r i v e s  fo r  
e f f i c i e n t  c a p t u r i n g  of  m o l t e r s .
M a r k in g  of Ind iv idua l  Ducks
D ucks  w e r e  ind iv idua l ly  m a r k e d  u s in g  n u m b e r e d  n a s a l  d i s c s  
(see  photo  2) a s  d e s c r i b e d  by B a r t o n e k  and Dane (1964). One and two 
d ig i t  n u m b e r s  and l e t t e r  c o m b in a t io n s  w e r e  used  on r e d ,  white ,  r e d -  
a n d -w h i t e ,  o r  ye l low  n a s a l  d i s c s .  In a d d i t io n  the b i r d s  w e re  banded  
us ing  c o lo re d  n u m b e r e d  leg bands  ( av a i lab le  th ro u g h  the N a t io n a l  Tag  
C om pany ,  L o u i s v i l l e ,  Kentucky)  c a r r y i n g  two d ig i t s  on r e d ,  yellow, 
o r  g r e e n .  U. S. F i s h  and Wildl ife  S e r v i c e  a l u m i n u m  bands  a l s o  w e r e  
p laced  on the b i r d s .  In 1967, q u i c k - d r y i n g  l u m i n e s c e n t  pa in ts  w e r e  
app l ied  to the u n d e r s i d e  of the wings  fo r  ind iv idua l  id e n t i f i c a t io n  of 
b i r d s  in f l ight.  Th is  was not p r a c t i c a l  in 1968 when a l a r g e  n u m b e r  of 
b i r d s  w e r e  m a r k e d .
N e s t  Hunting
N e s t s  w e r e  found by th r e e  m e th o d s :  (1) u se  of a dog to find
n e s t s  by s c e n t ,  (2) d ra g g in g  a long ro p e  with  a m a n  a t  e ac h  end, and 
(3) d i r e c t  o b s e r v a t i o n  of the hen.
A 75'  l e n g th  of ro p e  to which  t in  c a n s  w e r e  t ied  was d r a g g e d  by 
two m e n  th r o u g h  s u i t a b le  n e s t in g  c o v e r .  In m o s t  c a s e s ,  the no ise  of 
the t in  cans  and the rope  m o v e m e n t  c a u s e d  the hen  to f lu sh  off the  n e s t .  
Th is  m e thod  was  ine f fec t ive  if the hen  s a t  t i g h t - - a s  was  g e n e r a l l y  the 
c a s e  when incu b a t io n  was n e a r in g  c o m p le t io n .
The m o s t  s u c c e s s f u l  m e th o d  was d i r e c t  o b s e r v a t i o n  of the  hen.  
The hen g e n e r a l l y  flew d i r e c t l y  to h e r  n e s t  a f t e r  feeding. Thus  by 
w atch ing  a hen  feed ing  and noting  w h e re  she  d r o p p e d  into the g r a s s  
following h e r  f l ight f r o m  the w a t e r  a r e a ,  one could  e a s i l y  lo ca te  a n e s t .
P h o to g r a p h y
B e h a v i o r a l  s e q u e n c e s  w e r e  p h o to g ra p h e d  f r o m  a  b lind  u s in g  a 
B e l l  and Howel l  8 m m  m o v ie  c a m e r a  wi th  zo o m  l e n s .  A  M a m i y a - S e k o r  
3 5 m m  s in g le  lens  r e f l e x  c a m e r a  a l s o  was used .
Seed ing  P r o g r a m
In 1966 I s tu d ied  the b r e e d i n g  b e h a v io r  of the B lu e -w in g e d  T e a l  
in the  e x te n s iv e  m a r s h l a n d s  a t  D e l ta .  In 1967 I n a r r o w e d  m y  s tudy  to 
the n a t u r a l ,  " u n s e e d e d "  b r e e d i n g  po p u la t io n  of the  s p e c i e s  on S e c t io n  
28 in the potho le  d i s t r i c t  n e a r  M in n e d o s a .  In 1968 I s tu d ied  a n  u n n a t ­
u r a l l y  c ro w d ed  t e a l  po p u la t io n  on th is  s a m e  S ec t ion  28. The c ro w d ed  
popu la t ion  w as  b r o u g h t  about  by " s e e d i n g " - -  i. e. , by  the  r e l e a s i n g  
in  la te  A p r i l  and e a r l y  M ay of 100 d r a k e  and 100 hen  B lu e -w in g ed  T e a l  
th a t  had b e e n  ha tch ed ,  r e a r e d ,  and o v e r - w i n t e r e d  a t  the  D e l ta  h a t c h e r y .
Six r e l e a s e  c ag e s ,  e a c h  8' x  8' x  4 ' ,  w e r e  p la ce d  on p o th o le s  
th ro u g h o u t  the s tudy  a r e a .  E a c h  r e l e a s e  cage ,  c apab le  of ho ld ing 
t e m p o r a r i l y  20-30  b i r d s ,  was equ ipped  with  feed ing  p l a t f o r m s  and 
f loa t  b o a r d s .  E a c h  g ro u p  of b i r d s  was he ld  fo r  a p e r io d  of two to four
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days  for  o r i e n t a t i o n  to the i m m e d i a t e  s u r r o u n d i n g s .  The  d o o r  was 
then  opened  and  the b i r d s  a l low ed  to find t h e i r  way out.  F e e d in g  
p l a t f o r m s  w ere  m a i n t a i n e d  o u t s id e  the c a g e s  a s  well .  T h r e e  g ro u p  
r e l e a s e s  w e r e  a c c o m p l i s h e d  in th is  f a sh io n .  The  p e r i o d  of  o r i e n t a t i o n ,  
m a i n t e n a n c e  of feed ing  p l a t f o r m s ,  and  s m a l l n e s s  of g roup  r e l e a s e s  
induced  m an y  b i r d s  to r e m a i n .  The r e l e a s e d  b i r d s  g r a d u a l ly  s c a t t e r e d  
a c r o s s  the s tudy p lo t  and s u r r o u n d i n g  a r e a s  abou t  the  t i m e  the n a t u r a l  
po p u la t io n  was  a r r i v i n g  f r o m  the  south .
C H A P T E R  III 
T E R R IT O R IA L IT Y ,  AGGRESSION AND SPACING
T e r r i t o r i a l i t y
B lu e -w in g ed  T ea l ,  be ing  g r e g a r i o u s  by n a tu r e ,  c o n g r e g a t e  in 
l a r g e  f locks  p r i o r  to t h e i r  fa l l  m i g r a t i o n  and r e m a i n  flocked  t h r o u g h ­
out the  fa ll  and w in te r .  Only a f t e r  r e t u r n i n g  to the b r e e d i n g  g ro u n d s  
does  th is  g r e g a r i o u s n e s s  b r e a k  down as  the p a i r s  s c a t t e r  o v e r  the 
n e s t i n g  h a b i t a t .  T e r r i t o r i a l  b e h a v i o r  m a y  be the a g en t  by which  th is  
s p a c in g  of p a i r s  on the b r e e d in g  g ro u n d s  is a c c o m p l i s h e d .
H och b au m  (1944) was the f i r s t  w a te r fo w l  b io lo g i s t  to app ly  to 
ducks  the t h e o r y  of t e r r i t o r y ,  a t h e o r y  p ropounded  f i r s t  by A l tu m  (1868) 
a b o u t  100 y e a r s  ago and l a t e r  by H ow ard  (1907-14, 1920), M a y r  (1935), 
Noble  (1939), L a c k  (1939), T i n b e r g e n  (1939), and Nice  (1941, 1943).
M any  d e f in i t io n s  have b e e n  g iven  fo r  t e r r i t o r i a l i t y  b u t  a l l  w r i t e r s  a g r e e  
on a t  l e a s t  one e s s e n t i a l  e l e m e n t ,  n a m e ly ,  d e fen se  of an  a r e a . N o b le ' s  
(1939:263-273) s im p le  and in c lu s iv e  de f in i t ion  th a t  a " t e r r i t o r y  is any 
de fended  a r e a "  is the de f in i t ion  u sed  in th is  p a p e r .  O ccupa t ion  of a 
s p e c i f i c  a r e a  does  not c o n s t i tu te  t e r r i t o r i a l i t y ;  only if tha t  a r e a  is 
d e fended  a g a i n s t  i n t r u s io n  by o th e r  m e m b e r s  of the  s a m e  s p e c i e s  c an  
i t  be c l a s s i f i e d  a s  a t e r r i t o r y .  O ccu p a t io n  without d e fe n se  i n d i c a t e s  a 
hom e  r a n g e  r e l a t i o n s h i p  (see  s e c t i o n  on H om e R an g e ,  p. 28).
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T e r r i t o r i a l  b e h a v i o r  in w a te r fo w l  is e x t r e m e l y  v a r i e d  d e p e n d ­
ing on s p e c i e s ,  r a n g e ,  and s t a g e  of b r e e d in g  cy c le .  S e v e r a l  w o r k e r s  
have  noted t e r r i t o r i a l i t y  in B lu e -w in g ed  T e a l  (B ennet t ,  1938:51; H o c h ­
b au m ,  1944:58-87; H a r r i s ,  1954; J o h n s g a r d ,  1955; Sowls ,  1955:47-63; 
E v a n s  and B lack ,  1956:44-45; D re w ie n ,  1968; Dzubin ,  1955:287-290,
292), bu t  none have  s tu d ie d  i t  in depth .
Sowls (1955) and D zub in  (1955), w ork ing  with i n d i v i d u a l l y - m a r k e d  
d u c k s ,  found tha t  t e r r i t o r i e s  of w a te r fo w l  w e r e  n e i t h e r  so r e s t r i c t e d  
n o r  so t ightly  de fended  a s  H och b au m  (1944) had b e l i e v e d  th e m  to be. 
D zubin  (1955:278) o b s e r v e d  th a t  "defended  a r e a s  did not a lw ay s  have  
d e f in i te  b o u n d a r i e s .  " M o v in g  t e r r i t o r i e s  have  b e e n  d e s c r i b e d  for 
P i n t a i l s  (Anas  a c u t a ) by  S m i th  (1955) and fo r  B lu e -w in g e d  T e a l  by Dzubin  
(1955:289,292) .  A m o v in g  t e r r i t o r y  is an  a r e a  of i n t o l e r a n c e  a ro u n d  
the b r e e d i n g  p a i r ,  a n  a r e a  which m o v e s  as  the  p a i r  m o v e s .
J o h n s g a r d  (1968:50) w r i t e s :  " E x a c t ly  what  a s p e c t  of the 
t e r r i t o r y  is  a c tu a l ly  de fended  is a d e b a ta b le  poin t .  T h e r e  
is no doubt th a t  a m o n g  ducks  a t  l e a s t  the f e m a le  is the 
p r i m a r y  foca l  po in t  of d e fe n se ,  a l th o u g h  she  is u su a l ly  
not c o n s i d e r e d  p a r t  of the t e r r i t o r y  ("a de fended  a r e a " ) ,  
a s  c o m m o n ly  de f in ed .  T e r r i t o r i a l  d e fe n se  in w a te r fo w l  
has  t h e r e f o r e  b e c o m e  g r e a t l y  con fused  with the d e fe n se  
of the f e m a le ,  with  a t t e m p t e d  r a p e  of o th e r  f e m a l e s ,  and 
with  a c tu a l  c o u r t s h i p  f l igh ts .  "
T i n b e r g e n  (1957) d i s t i n g u i s h e s  two c o m p o n e n t s  of t e r r i t o r i a l  
b e h a v io r :  1) a t t a c h m e n t  to a s i t e ,  and 2) h o s t i l i t y ;  w h e r e  th e se  two 
c o m p o n en t s  o c c u r  s i m u l t a n e o u s l y  they  give the i m p r e s s i o n  of d e fe n se  
of an  a r e a .  I t  is  e n t i r e l y  p o s s i b l e  tha t  d e fe n se  of a m a t e  ( p r e s e n t  or
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on a n e s t  n e a r b y )  m ig h t  be m i s i n t e r p r e t e d  a s  d e fen se  of an  a r e a .  As 
E m l e n  (1957:352) has  po in ted  out, one should  avoid  the " s p e c u la t i v e  
a s s u m p t i o n  tha t  the a r e a  c a r r i e s  s p e c i a l  s i g n i f i c a n c e  to the b i r d  a s  an  
o b je c t  to be defended.  " What a p p e a r s  to be t e r r i t o r i a l  b e h a v io r  ( d e ­
fe n s e  of the n e s t in g  a r e a )  by s o m e  d r a k e s  m a y  a c tu a l ly  be d e fe n se  of 
the  m a te d  hen  who is on a n e s t  n e a r b y .
Many p a i r e d  B lu e -w in g ed  T e a l  d r a k e s  a t  M in n e d o s a  ex h ib i ted  
d e fe n s iv e  b e h a v io r  whi le  t h e i r  m a t e s  w e r e  on n e s t s .  Since  the  d r a k e  
knows w h e re  the n e s t  i s ,  this h o s t i l i t y  in the  v ic in i ty  of the n e s t  is 
p ro b a b ly  due to the f e m a l e ' s  p r e s e n c e  t h e r e  and is  not d e fe n se  of the 
a r e a  p e r  se .  Some M in n ed o sa  m a l e s  n e v e r  exh ib i ted  d e fe n s iv e  b e h a v i o r  
in the  a b s e n c e  of t h e i r  m a t e s  ( p a r t i c u l a r l y  if the n e s t  was s o m e  d i s t a n c e  
f r o m  the loafing s i te ) ,  but  add m a l e s  ex h ib i ted  d e fe n s iv e  b e h a v io r  in the 
p r e s e n c e  of t h e i r  m a t e s .  D e fe n s iv e  b e h a v io r  was  n e v e r  o b s e r v e d  in 
u n p a i r e d  d r a k e s .  Thus ,  it a p p e a r s  tha t  in B lu e -w in g ed  T e a l  any  d e ­
fe n s iv e  b e h a v io r  (whe ther  the f e m a le  is with  the d r a k e  o r  on the nes t )  
is a d e fen se  of the m a te d  hen r a t h e r  than  of the n e s t i n g  a r e a .  The 
r e s t r i c t i o n  of the m a l e ' s  m o v e m e n t s  to a c e r t a i n  a r e a  is the r e s u l t  of 
th i s  s t ro n g  p a i r - b o n d  with  h is  m a t e  who is of n e c e s s i t y  a t t a ch e d  to the 
n e s t  s i te  and i m m e d i a t e  v ic in i ty .
When one s p e a k s  of t e r r i t o r y  and t e r r i t o r i a l  b e h a v io r  in w a t e r ­
fowl one m u s t  b e a r  in mind the m o d i f i c a t i o n s  of this th e o ry  a s  app l ied  
to d ucks .  My s tudy  has  m ade  c l e a r  to m e  tha t  w a te r fo w l  t e r r i t o r i a l
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b e h a v i o r  is a c tu a l ly  d e fe n se  of  the f e m a le  and c o n s e q u e n t ly  of the a r e a  
a ro u n d  h e r  a s  the r e s u l t  of the  d r a k e ' s  s t r o n g  p a i r - b o n d  a t t a c h m e n t  
to h is  m a t e .  The t e r r i t o r y  of a d r a k e  in c ludes  h i s  m a t e d  h en  and i m ­
m e d ia t e  v i c in i ty ; i t  has  no fixed b o u n d a r i e s ,  b u t  m o v e s  with  the hen.
The " t e r r i t o r y "  m a y  thus  be qu i te  m o b i le  b e f o r e  the n e s t  s i t e  is s e ­
le c t e d  o r  fo llowing n e s t  p r e d a t i o n  and i t  m a y  be c o m p a r a t i v e l y  i m ­
m o b i le  when the h e n ' s  m o v e m e n t s  a r e  r e s t r i c t e d  d u r in g  incubat ion .
F u n c t io n s  of T e r r i t o r i a l  B eh a v io r
The  b io lo g ic a l  s ig n i f ic an ce  of t e r r i t o r i a l  b e h a v io r  has  long b een  
de b a te d  (Hinde,  1956:340).  H ochbaum  (1944:87) s u g g e s t e d  th a t  the  p r i ­
m a r y  func t ion  of t e r r i t o r i a l  b e h a v io r  in ducks  is to e s t a b l i s h  i s o la t io n  
f r o m  s e x u a l ly  a c t i v e  b i r d s  of the s a m e  s p e c i e s  d u r in g  the m a t in g  p e r i ­
od. T h i s  m a y  not app ly  e n t i r e l y  to B lu e -w in g ed  T e a l  s in c e  they s u c c e s s ­
fully a c c o m p l i s h  co pu la t ion  in a r t i f i c i a l l y  c ro w d ed  s i tu a t io n s  (McKinney, 
1965:104).
In B lu e -w in g ed  T e a l  o b s e r v e d  by m e ,  in te n se  a g g r e s s i o n  o c ­
c u r r e d  a t  the t im e  n e s t  s i t e s  w e re  be ing  s e l e c t e d .  N e s t  d i s p e r s i o n  
which  r e s u l t s  f r o m  a g g r e s s i o n  m a y  have  s u r v i v a l  va lue  as  an  a n t i ­
p r e d a t o r  d ev ice  (Hammond and  M ann  1956). P a i r - s p a c i n g  m a y  e n s u r e  
a n  ad eq u a te  food supply  but th is  is no t  of p r i m a r y  i m p o r t a n c e  fo r  w a t e r ­
fowl s in ce  b ro o d s  a r e  m o b i le  (Evans ,  H awkins ,  and  M a r s h a l l ,  1952) 
and the food supply  is g e n e r a l ly  abundant .
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A g g r e s s i o n  and R e s p o n s e s
D r a k e  B lu e -w in g e d  T e a l  a g g r e s s i v e n e s s ,  a s  o b s e r v e d  by m e ,  
v a r i e d  with the s t a g e  of the  r e p r o d u c t i v e  cy c le  and with  the  t im e  of 
day.  D r a k e s  w e r e  m o s t  a g g r e s s i v e  d u r in g  the e a r l y  s t a g e s  of n e s t  
i n i t i a t io n  and  e g g - la y in g .  The p r e s e n c e  of the f e m a le  (i. e. , d u r in g  
h e r  p e r i o d s  off the nes t )  t ended  to i n c r e a s e  the m a l e ' s  a g g r e s s i v e n e s s  
(noted a l s o  in the B lu e - w in g e d  T e a l  by Dzubin ,  1955:288).  A g g r e s s i v e  
r e s p o n s e s  v a r i e d  f r o m  m i ld  to in t e n se .
Head p u m p in g  is  an  i m p o r t a n t  c o m m u n i c a t i o n  s ig n a l  in m a n y  
d abb l ing  du ck s  ( J o h n s g a r d ,  1968). T h is  r a p id  m o v e m e n t  of the  h ead  
up and down a s  p e r f o r m e d  by Blue -w inged  T e a l  was  o b s e r v e d  by m e  
in  fou r  co n tex t s ;  1) m u t u a l  h e a d - p u m p i n g  in the g r e e t i n g  c e r e m o n y ,
2) m u t u a l  h e a d - p u m p i n g  in  c o u r t s h i p  a c t i v i t i e s , 3) h o s t i l e  h e a d - p u m p ­
ing in a g g r e s s i v e  s i t u a t i o n s , and  4) h e a d - p u m p i n g  a s  an  a l a r m  s i g n a l . 
H o s t i l e  h e a d - p u m p i n g  by B lu e -w in g ed  T e a l  is an  i m p o r t a n t  s ig n a l  of 
a g g r e s s i v e  in ten t.  The t h r e a t  func t ion  of t h e s e  d i s p l a y s  was in d ic a ted  
by the o b s e r v e d  av o id an c e  r e s p o n s e s  of o th e r  b i r d s .  A t t a c k  b e h a v i o r  
p a t t e r n s  v a r i e d  g r e a t l y  in i n t e n s i ty  and d u r a t io n .  F i v e  d e g r e e s  of 
a g g r e s s i o n  w e r e  noted a s  fo llows ( l i s ted  in i n c r e a s i n g  d e g r e e s  of  i n ­
t e n s i ty ) :  1) h o s t i l e  h e a d - p u m p in g  t h r e a t ;  2) s n e a k - t h r e a t  with  neck  
e x tended ,  h ead  low, b eak  open; 3) m o m e n t a r y  lunge a t  i n t r u d e r ;  4) 
a c t u a l  e n c o u n te r ,  p eck ing ,  wing f la i l ing ;  5) ex tended  c h a s e  on w a t e r  
o r  in the a i r .
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The i n t r u d e r  u s u a l l y  r e t r e a t e d  when he was t h r e a t e n e d  o r  
a t t a c k e d  but o c c a s io n a l l y  he did not r e t r e a t  and a c t u a l  f igh t ing  ensued .  
A vo idance  ( r e t r e a t  w i thou t  be ing  involved  in a h o s t i l e  e n c o u n te r ) ,  a 
p h e n o m en o n  th a t  I o f ten  o b s e r v e d  in B lu e -w in g ed  T ea l ,  is p ro b a b ly  an  
i m p o r t a n t  m e c h a n i s m  in the s p a c in g  of p a i r s  on the b r e e d i n g  g ro u n d s .
At M in n ed o sa  a lone  m a l e  was o c c a s io n a l l y  t o l e r a t e d  c lo se  to a 
p a i r .  Hochbaum  (1944:70) d i s t i n g u i s h e d  b e tw ee n  two types  of u n m ated  
m a l e s :  (1) s ex u a l ly  a c t i v e  d r a k e s  and (2) "nov ice  d r a k e s "  th a t  a r e  not 
s ex u a l ly  a c t i v e .  The l a t t e r  a r e  t o l e r a t e d  whi le  the f o r m e r  a r e  d r i v e n  
off by the p a i r e d  m a l e s .  T r i o s  c o n s i s t i n g  of two m a l e s  and  one  f e m a le  
w e r e  o b s e r v e d  by m e  on  s e v e r a l  o c c a s io n s .  The u n p a i r e d  d r a k e  u su a l ly  
r e m a i n e d  with  a p a i r  fo r  only a few day s  and then  m o v e d  on; th e se  u n ­
p a i r e d  b i r d s  had no obv ious  hom e  r a n g e  a s  did the  b r e e d i n g  b i r d s .
None of the y e a r - o l d  h a t c h e r y - r e a r e d  d r a k e s  r e l e a s e d  on the 
s tudy  a r e a  w e re  known to m a i n t a i n  a p a i r - b o n d  and  b r e e d  s u c c e s s f u l l y .  
S e v e r a l  of the se  b i r d s  b e c a m e  " t h i r d  m e m b e r s "  of a t r i o  and w e r e  t o l ­
e r a t e d  by the p a i r e d  d r a k e s .  In s e v e r a l  "novice  d r a k e "  s p e c i m e n s  e x ­
a m in e d  by m e ,  t h e r e  was only  s l ig h t  t e s t i c u l a r  d e v e lo p m e n t .  T h e r e  a r e  
two p o s s ib l e  e x p lan a t io n s  fo r  the "novice  d r a k e "  b e h a v io r  of the  h a t c h e ry -  
r e a r e d  d r a k e s  r e l e a s e d  a t  M in n ed o sa :  (1) lo w e r e d  a g g r e s s i o n  due to 
h a t c h e r y  e x p e r i e n c e  and inab i l i ty  to c o m p e te  with wild d r a k e s  o r  (2) 
s ex u a l  inac t iv i ty .  I t  m a y  be th a t  y e a r l i n g  m a l e s  a r e  l e s s  l ik e ly  to b r e e d
than  o ld e r  b i r d s ;  a c c o r d i n g  to O r ing  (1969:48), th is  is a p p a r e n t l y  t r u e  in 
the Gad wall  (A nas  s t r e p e r a ).
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S pac ing  and  C a r r y i n g  C ap a c i ty
Stoudt (1952) and H o ch b au m  (1944) have  e x p r e s s e d  b e l i e f  tha t  
the  c a r r y i n g  c a p a c i ty  of w a te r fo w l  b r e e d in g  g ro u n d s  is d e t e r m i n e d  by 
two f a c t o r s - - d r a k e  i n t o l e r a n c e  and a v a i l a b i l i ty  of a d eq u a te  w a t e r  a r e a s .  
The  M in n ed o sa  a r e a  do es  no t  a p p e a r  to have  a p p r o a c h e d  the s a t u r a t i o n  
po in t  even  with  the s e e d in g  p r o g r a m .  D zub in  (1955:289), c o m m e n t in g  
on th is  a r e a ,  s t a t e s  th a t  " t h e r e  a p p e a r s  to be m o r e  su i t a b le  h a b i t a t  
a v a i l a b l e  than  is u t i l i z ed .  " T h i r t e e n  p e r c e n t  of the b i r d s  r e l e a s e d  by 
m e  r e m a i n e d  on  S ec t ion  28 to b r e e d  (the r e m a i n d e r  s c a t t e r e d  to n e a r b y  
s e c t io n s ) ,  thus  r a i s i n g  the n a t u r a l  popula t ion  f r o m  42 p a i r s  to 55 p a i r s ,  
ye t  m a n y  p o th o le s  r e m a i n e d  v a ca n t ,  con ta in ing  no t e r r i t o r i a l  m a l e s .  
T h e o r e t i c a l l y  164 p o th o le s  could hold a t  l e a s t  164 t e r r i t o r i a l  d r a k e s .  
P r o b a b l y  n e s t i n g  c o v e r  is a m o r e  l im i t in g  f a c to r  in the M in n ed o sa  a r e a  
than  w a te r  a v a i l a b i l i ty .  The  land is in te n s iv e ly  f a r m e d ,  m o r e  so  today 
than  e v e r  b e f o r e .  Only n a r r o w  s t r i p s  of n e s t in g  c o v e r  a r e  le f t  in the 
fence  row s  and pothole  p e r i p h e r i e s .  This  s c a r c i t y  and s c a t t e r e d  d i s ­
t r i b u t io n  of n e s t in g  c o v e r  m u s t  have a d i r e c t  e f fec t  on the sp ac in g  of 
b r e e d i n g  p a i r s .
A e r i a l  f l igh ts  so  c o m m o n  in M a l l a r d s  (A nas  p l a t y r h y n c h o s ) 
a c c o r d in g  to D zub in  (1957) and H o r i  (1963), and p r o b a b ly  r e s p o n s ib l e  
fo r  sp ac in g  in th a t  s p e c i e s  (McKinney,  1965), w e re  not,  a c c o r d in g  to 
my  o b s e r v a t i o n s ,  v e r y  c o m m o n  in B lu e -w in g ed  T e a l  a t  M innedosa .
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In th is  s p e c i e s  the p a i r - b o n d  was so  s t r o n g  tha t  the m a l e  s e l d o m  le f t  
his m a t e .  When a m a l e  B lu e -w in g e d  T e a l  did engage  in a chase - f lLgh t  
( sexua l  o r  h o s t i l e )  i t  was  of s h o r t  d u ra t io n ;  the m a le  q u ick ly  r e t u r n e d  
to h is  m a te .
C h as in g  p layed  l i t t l e  p a r t  in s p a c in g  of B lu e -w in g e d  T e a l  p a i r s  
a t  M in n ed o sa .  T h r e a t - a n d - a v o i d a n c e  was  p r o b a b ly  the p r i n c i p a l  f a c t o r  
in s p a c in g  fo r  th is  s p e c i e s  t h e r e .  U su a l ly  only  a t h r e a t  was  su f f i c i e n t  
to m a k e  the  in t r u d in g  b i r d s  m ove  on unti l  they f ina l ly  found an  u n o c ­
cupied  a r e a ,  but o c c a s i o n a l l y  a n  a c t u a l  f ight  o r  a e r i a l  c h a s e  was n e c e s ­
s a r y  to d i s lo d g e  a  p e r s i s t e n t  i n t r u d e r .
E f f e c t s  of Seed ing  on  Spac ing
F i g u r e  2 (A)  shows  the a p p r o x i m a t e  sp a c in g  p a t t e r n  of 36 p a i r s  
of B lu e -w in g ed  T e a l  in S e c t io n  28 in 1967. The p a i r s  w e r e  widely  
s c a t t e r e d ;  m any  of the a v a i l a b l e  w a t e r  a r e a s  w e r e  not u t i l i z ed .  S u r ­
p r i s in g ly ,  the r e l e a s e  p r o g r a m  in 1968 did not change  th is  p a t t e r n  of 
spac in g  to any g r e a t  d e g r e e .  Dzubin  (1955:289) noted th a t  the p r e s e n c e  
of one o r  two p a i r s  in an  a r e a  a p p e a r e d  to d r a w  o t h e r  p a i r s  into the 
v ic in i ty .  Th is  was  the c a s e  a t  M in n ed o sa  in 1968. A p p r o x i m a t e l y  the 
s a m e  w a t e r  a r e a s  w e r e  occup ied  in 1968 a s  in 1967 even  though the  
b r e e d in g  popu la t ion  was  l a r g e r  (see  F ig .  2 (B) ).
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(A) (B)
F i g u r e  2. Spac ing  p a t t e r n s  of b r e e d i n g  B lu e -w in g ed  
T e a l  on S ec t ion  28 n e a r  M in n ed o sa ,  M an i toba :  (A)
35 p a i r s  in  1967, (B) 55 p a i r s  in 1968.
Home r a n g e s  w e r e  not c o m p r e s s e d  o r  r e d u c e d  in s i z e  by an  
i n c r e a s e  in the b r e e d i n g  popu la t ion .  The a v e r a g e  s i z e  of the 1967 
h o m e  r a n g e  (based  on 18 m a r k e d  p a i r s  ou t  of the 35 b r e e d in g  p a i r s )  
was  15.47 a c r e s .  The a v e r a g e  s i z e  of the hom e  r a n g e  in 1968 (based  
on 23 m a r k e d  p a i r s  out of the 55 b r e e d in g  p a i r s )  was 18.49 a c r e s ,  an  
i n c r e a s e  of 3. 02 a c r e s  o v e r  the p r e v io u s  y e a r  (see  s e c t io n  on Home 
R ange ,  p. 28).
E v e n  though the w a te r  a r e a s  w e r e  m o r e  h e av i ly  used  in 1968, 
n e s t  sp ac in g  was  r e l a t i v e l y  unchanged  (see  F ig .  3).
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(A) (B)
F i g u r e  3. Spac ing  p a t t e r n s  of B l u e - w in g e d  T e a l  n e s t s  
on  S e c t io n  28 n e a r  M in n e d o s a ,  M an i to b a :  (A)  20 n e s t s  
in  1967; (B) 21 n e s t s  in 1968.
C H A P T E R  IV - B R E E D IN G  BIOLOGY 
A r r i v a l
B lu e -w in g e d  T e a l  a r r i v e d  a t  M in n e d o s a  on 27 A p r i l  in 1967 and 
on  19 A p r i l  in 1968. T h e  few p a i r s  and o c c a s i o n a l  u n p a i r e d  d r a k e s  tha t  
a r r i v e d  f i r s t  c o n g r e g a t e d  on the  open  w a t e r  of l a r g e  p o th o le s .  T h e s e  
l a r g e  po tho le s  I c a l l ed  " a r r i v a l  p o th o le s .  " The  b r e e d i n g  p o p u la t io n  
g r a d u a l l y  b u i l t  up d u r i n g  la te  A p r i l ,  bu t  m a n y  b i r d s  a r r i v e d  d u r in g  the 
f i r s t  ten d a y s  of May.
The f i r s t  a r r i v a l s  a t  M in n e d o s a  w e r e  g r e g a r i o u s .  The d r a k e s  
show ed  l i t t l e  h o s t i l i ty ;  bu t  a s  the  p o p u la t io n  b u i l t  up and m o r e  w a t e r  
a r e a s  thawed ,  i n t o l e r a n c e  d eve loped  and th e  b i r d s  d i s p e r s e d  o v e r  the 
c o u n t r y s i d e .
B lu e -w in g e d  T e a l  a r r i v e d  m a te d ;  no t  once  in t h r e e  s e a s o n s  in 
M a n i to b a  did  I o b s e r v e  a n  u n m a te d  f e m a l e  d u r i n g  s p r i n g  a r r i v a l .  G lo v e r  
(1956) o b s e r v e d  th a t  a p p r o x i m a t e l y  s ix ty  p e r c e n t  of the  B lu e -w in g e d  T e a l  
w e r e  p a i r e d  on a r r i v a l  in Iowa. A p p a r e n t l y  p a i r i n g  b e g in s  on the w i n t e r ­
ing g ro u n d s ,  c o n t in u e s  e n r o u te  no r th ,  and  is  c o m p le t e d  b e f o r e  a r r i v a l  
in  M an i to b a .
M o s t  s e x  r a t i o  s tu d i e s  in w a te r fo w l  r e p o r t  a n  e x c e s s  of m a l e s  
( J o h n s g a r d ,  1968). G lo v e r  (1956) r e p o r t e d  two m a l e  B lu e -w in g e d  T e a l  
fo r  e a c h  f e m a le  in Iowa.  F u r n i s s  (1935) r e p o r t e d  th a t  the " s e x  r a t i o  of 
B lu e - w in g e d  T e a l  in the b r e e d i n g  g ro u n d s  of M a n i to b a  was  1. 5 m a l e s  to
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1 f e m a le .  " The s e x  r a t i o  in m y  s tudy a t  M in n e d o s a  was 7 m a l e s  to 5 
f e m a l e s  d u r in g  e a c h  s u m m e r .  U n p a i r e d  d r a k e s  s h a r e d  w a t e r  a r e a s  
and h o s t i l i ty  b e tw e e n  d r a k e s  was  exh ib i ted  only when one of the involved 
d r a k e s  was  m a te d ;  u n p a i r e d  d r a k e s  w e re  not a g g r e s s i v e  t o w a r d s  each  
o th e r .
Homing
S tud ies  by Sowls  (1955:25-45) and B o rd e n  and H ochbaum  (1966:
82) r e v e a l  tha t  a d u l t  f e m a le  ducks  of v a r i o u s  s p e c i e s  tend  to b r e e d  in 
the s a m e  a r e a  in s u c c e s s i v e  y e a r s  and th a t  young f e m a l e s  tend to b r e e d  
in " n a t a l  m a r s h e s ,  " th a t  is ,  in m a r s h e s  w h e re  they ga ined  t h e i r  f i r s t  
f l igh t  e x p e r i e n c e .
Homing  m a y  be m o r e  p r e c i s e  in a r e a s  su ch  a s  D e l ta ,  w h e re  
t h e r e  is  p ro n o u n c e d  to p o g ra p h ic  f e a tu r e  s u ch  a s  the  D e l t a  m a r s h ,  than 
it is  a t  M in n ed o sa ,  w h e r e  t h e r e  is m u ch  su i ta b le  h a b i t a t  but no p r o ­
nounced  to p o g ra p h ic  f e a t u r e .  Of ten  f e m a le  B lu e -w in g ed  T e a l  t r a p p e d  
and ind iv idua l ly  m a r k e d  on Sec t io n  28 in 1967, none r e t u r n e d  to n e s t  on 
tha t  s e c t io n  in 1968. None of the s ix  w i ld - t r a p p e d  f e m a l e s  m a r k e d  in 
1968 r e t u r n e d  in 1969. I r e c e i v e d  no r e p o r t  in 1969 on any of the  200 
h a t c h e r y - r e a r e d  b i r d s  tha t  I had r e l e a s e d  in the M in n ed o sa  a r e a  the 
p r e v i o u s  y e a r .
P r e c i s e  h o m in g  of d r a k e s  is p ro b ab ly  r a r e  s in c e  t h e r e  is  u s u ­
a l ly  an  annua l  r e - p a i r i n g  (on w in te r in g  g ro u n d s  o r  e n ro u te  on s p r in g  
m ig r a t io n ) ,  and p r e s u m a b l y  the d r a k e  a c c o m p a n i e s  h i s  m a te  a s  she  r e ­
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t u r n s  to h e r  f a m i l i a r  h o m e  r a n g e - - a n  a r e a  tha t  m ay  be e n t i r e l y  new to 
the d r a k e .  F o r  e x a m p l e ,  a  m a le  B lu e -w in g ed  T e a l  (at l e a s t  one y e a r  
old) tha t  had b e e n  banded  n e a r  Stone M i l l s ,  New Y ork ,  on 19 S e p t e m b e r  
1967, was  c o l l e c te d  (p a i re d  with an  unhanded f e m a le )  n e a r  M in n ed o sa ,  
M an i toba ,  on 26 J u n e  1968. This  d r a k e  was  in New Y o rk  in 1967 and 
in M an i to b a  in 1968.
A s econd  c a s e  of a banded  d r a k e  c o l l e c te d  on the b r e e d in g  
g ro u n d s  i n d ic a te s  tha t  h o m in g  of u n p a i re d  d r a k e s  m a y  o c c u r .  An 
a d u l t  d r a k e  B lu e -w in g ed  T e a l  banded  n e a r  Shoa l  L a k e ,  M an i toba ,  on 
18 A u g u s t  1966 was c o l l e c t e d  (p a i red  with a  h a t c h e r y - r e a r e d  and r e ­
l e a s e d  f e m a le )  n e a r  M in n ed o sa ,  M an i toba ,  on 3 J u n e  1968. Th is  b i rd ,  
in a t  l e a s t  i t s  t h i r d  y e a r ,  r e t u r n e d  to with in  90 m i l e s  of w h e re  it  was 
banded ,  and did so a s  a s ing le  u n p a i re d  b i r d .  Upon a r r i v a l  in the 
M in n e d o s a  a r e a  it p a i r e d  with a h a t c h e r y - r e a r e d  f e m a le  who had b e e n  
r e l e a s e d  only r e c e n t l y .
P r e - n e s t i n g  B eh a v io r
E a r l y  in the s e a s o n  the p a i r  bond was ex ce p t io n a l ly  s t r o n g  a t
M in n ed o sa ;  v e r y  s e ld o m  did a d r a k e  le av e  h is  m a te  in a e r i a l  p u r s u i t  of
an  in t ru d in g  d r a k e .  M a te d  d r a k e s  w e r e  d i f f icu l t  to t r a p  us ing  the " l ive
deco y  w a lk - in  t r a p "  d u r in g  the p r e - n e s t i n g  p e r io d  s in c e  the m a te d  d r a k e
showed  no i n t e r e s t  a t  a l l  in the f e m a le  decoy  as  long a s  his own m a te
was with h im .  When his  m a t e  was  a b s e n t  (egg lay ing  o r  incubat ing)  
the d r a k e  a p p r o a c h e d  the t r a p  r e a d i ly .
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Dzubin. (1955) and  G a te s  (1962) s u g g e s t  th a t  p a i r s  a r e  m o r e  
m o b i l e  d u r in g  the p r e - n e s t i n g  p e r io d  than  they a r e  a f t e r  nes t in g  has  
s t a r t e d .  P r i o r  to n e s t - s i t e  s e l e c t io n ,  m o v e m e n t s  of  a  p a i r  a t  M i n n e ­
d o s a  w e re  s o m e w h a t  r a n d o m  and u n r e s t r i c t e d .  A g g r e s s i v e  b e h a v io r  
was  d i s p la y e d  by the  d r a k e  only  when h is  m a t e  was  a p p r o a c h e d  too 
c lo se ly  (15 to 20 feet)  by a  s t r a n g e  d r a k e .  Once the  n e s t - s i t e  was  
s e l e c t e d ,  the  p a i r ' s  m o v e m e n t s  w e re  o r d e r l y  and  r e s t r i c t e d  to a s p e ­
cif ic  a r e a  (home r a n g e ) .  U n p a i r e d  d r a k e s  w e r e  l e s s  r e s t r i c t e d  and  
m oved ,  m o r e  or  l e s s  a t  r a n d o m ,  a ro u n d  the s tudy  a r e a .
N e s t - s i t e  S e le c t io n
S m i th  (1963) d e s c r i b e d  " e x p l o r a t o r y  f l i g h t s "  of P i n t a i l s  tha t  
w e r e ,  p r e s u m a b l y ,  i n v e s t ig a t in g  n e s t in g  c o v e r .  No in f o r m a t io n  is 
a v a i l ab le  fo r  any  duck  s p e c i e s  c o n c e r n in g  the a r e a  c o v e r e d  by a p a i r  
engaged  in n e s t - s i t e  s e l e c t io n .  At M in n ed o sa  s e v e r a l  ind iv idua l ly  
m a r k e d  B lu e -w in g ed  T e a l  p a i r s  w e re  o b s e r v e d  in  n e s t - s i t e  s e l e c t io n  
f l igh ts .  The  d r a k e  fo llowed the fe m a le  in low c i r c u i t o u s  fl ights  o v e r  
p o te n t i a l  n e s t in g  c o v e r .  P e r i o d i c a l l y  the f e m a le  d ro p p e d  into the g r a s s ,  
followed by the d r a k e ,  and  walked  abou t  a s  if s e a r c h i n g ,  only to take 
f l ight and  b e g in  the c i r c u i to u s  fl ight a ga in .  A q u a r t e r  of a s e c t io n  o r  
m o r e  was c o v e r e d  th o ro u g h ly  in th is  m a n n e r  o v e r  a  p e r io d  of s e v e r a l  
d a y s .  The a r e a  s e a r c h e d  was c o n s i d e r a b l y  l a r g e r  than  tha t  f ina lly  
occup ied  a s  a  home r a n g e .
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N e s t  C o n s t r u c t io n  and Egg L ay ing
Diving ducks ,  a c c o r d i n g  to H o ch b au m  (1944:47) and Low (1945:
50), c o n s t r u c t  n e s t s  two days  to a week  b e f o r e  egg lay ing  s t a r t s .  Un­
l ike  the d i v e r s .  B lu e -w in g ed  T e a l  a t  M in n e d o s a  la id  the f i r s t  egg in a 
b a r e  s c r a p e  and cont inued  c o n s t r u c t i o n  as  e g g - l a y in g  and in cuba t ion  
p r o c e e d e d .  The n e s t  s c r a p e  was m a d e  one day  b e f o r e  the f i r s t  egg 
was la id .  On 20 Ju n e  1968, a f t e r  in v e s t ig a t in g  s u i t a b le  n e s t in g  c o v e r ,  
RW-13 s p e n t  2 h o u r s  and 27 m in u te s  (10:53-13:20) a t  the newly s e l e c t e d  
n e s t - s i t e ;  on 21 J u n e ,  d u r in g  07 :00 -08 :50 ,  she  la id  h e r  f i r s t  egg of the 
c lu tch .  The n e s t  cup was d eep en ed  and g r a s s e s  added  e ac h  t im e  the 
fe m a le  v i s i t e d  the n e s t  to lay a n o th e r  egg. Down p lu ck ed  f r o m  the f e ­
m a l e  was f i r s t  added  with  the l ay ing  of the fo u r th  o r  f if th egg. As i n c u ­
b a t io n  n e a r e d  c o m p le t io n ,  a heavy b la n k e t  of down a c c u m u l a t e d .  Once 
the c lu tch  was c o m p le te ,  the f e m a le  m e t i c u l o u s l y  a r r a n g e d  the down 
ov e r  the eggs .  T h i s  down undoubtedly  s e r v e d  a s  an  in su la t in g  and h e a t -  
r e t a in in g  b lanke t ,  and p e r h a p s  it s e r v e d  a l s o  to hide  the buffy white  eggs  
f r o m  a e r i a l  p r e d a t o r s .
D u r in g  the  egg lay ing  p e r io d ,  which b eg in s  in the  M in n ed o sa  a r e a  
a p p r o x i m a t e l y  May 20th,  the  f e m a le  v i s i t e d  the n e s t  each  m o r n i n g  b e ­
tw een  07:00 and 10:00. A f te r  spend ing  one o r  two h o u r s  on the n e s t ,  the 
f e m a le  le f t  the  n e s t  to j o in  the d r a k e  on a n e a r b y  pothole  and did  not v i s i t  
the n e s t  a g a in  until  the next m o rn in g .  One egg a  day was  laid  unti l  the 
c lu tch  was c o m p le te .
26
D u r in g  egg lay ing  and e a r l y  incuba t ion ,  whi le  the f e m a le  was  
a t  the  n e s t ,  the d r a k e  o c cu p ie d  a s p e c i f i c  a r e a  th a t  is s o m e t i m e s  c a l l ­
ed the  w a i t ing  a r e a  o r  loaf ing  s i t e .  The a c t u a l  loaf ing  s i t e  a t  M i n n e ­
d o sa  was a  s p e c i f i c  s t r e t c h  of  po tho le  s h o r e l i n e ,  a m u s k r a t  lodge,  a 
m u d  b a r ,  o r  a r o c k .  It is r e p o r t e d  tha t  if cond i t io n s  a r e  f a v o r a b le  the 
loa f ing  s i t e s  a r e  on the n e a r e s t  p i e c e  of w a t e r  (Dzubin,  1955; S to t t s  and 
D a v is ,  i 960 ), bu t  they  m a y  be up to a m i l e  aw ay  (E vans  and B lack ,  
1956:40; E v a n s ,  H aw kins ,  and M a r s h a l l ,  1952:40).  The  loaf ing  s i t e  a t  
M in n e d o s a  was n e a r l y  a lw ay s  on  the po tho le  to which the f e m a le  flew 
to feed when she  le f t  the n e s t ;  th is  was  n e v e r  o v e r  one  h a l f  m i l e  away.
L i t t l e ,  if  any th ing ,  h a s  b e e n  w r i t t e n  c o n c e r n i n g  how a f e m a le  
duck  m a n a g e s  to fly d i r e c t l y  to h e r  n e s t .  To  the h u m a n  eye,  c e r t a i n  
a r e a s  of s u i t a b l e  n e s t i n g  h a b i t a t  look  m u c h  the  s a m e  and it is  of ten  
d i f f icu l t  f o r  a  h u m a n  b e in g  to r e l o c a t e  a n e s t  u n l e s s  a m a r k e r  is u sed .
A  s e r i e s  of o b s e r v a t i o n s  on  the b e h a v i o r  of two m a r k e d  f e m a le  B l u e ­
winged T e a l  a t  M in n e d o s a  p ro v id e d  s o m e  i n s ig h t  on duck  o r i e n t a t i o n  to 
the n e s t - s i t e .  I t a p p e a r s  th a t  the f e m a le  d u ck  l e a r n s  w h e re  the n e s t  is 
by a s s o c i a t i o n  w i th  c e r t a i n  t o p o g r a p h i c a l  o r  v e g e t a t i v e  f e a t u r e s  in the 
i m m e d i a t e  v ic in i ty  of the n e s t .  On J u n e  20 I f lu shed  a f e m a le  B l u e ­
winged T e a l  (RW-13) f r o m  a f r e s h l y  p r e p a r e d  but e m p ty  s c r a p e  tha t  
w as  n e a r  a l a r g e  c lu m p  of g r o u n d s e l  (S e n e c io  sp.  ), a m a s s  of b r i g h t  
ye llow b l o s s o m s .  T w e n ty - f iv e  y a r d s  to the e a s t  was a  s eco n d  and 
s i m i l a r  c lu m p  of g r o u n d s e l .  E a r l y  in the m o r n i n g  on J u n e  21, a f t e r
27
the m o r n i n g  on Ju n e  21, a f t e r  feed ing ,  ba th ing  and p r e e n i n g  on po tho le  
#55a ,  RW-13 flew d i r e c t l y  o v e r  the e a s t  g r o u n d s e l  c lu m p  and d ro p p e d  
into the g r a s s .  With in  two m i n u t e s  she  r e t u r n e d  to the w a t e r  and 
a p p e a r e d  confused ,  s w i m m in g  in t igh t c i r c l e s  and h e a d - b o b b in g .  W i th ­
in a few m i n u t e s  she  a g a in  flew f r o m  the w a te r ;  th is  t im e  she  flew o v e r  
the w e s t  g r o u n d s e l  c lu m p  and d r o p p e d  into the g r a s s  a t  the s i te  of the  
n e s t  s c r a p e .  A f t e r  s p en d in g  two and  a ha l f  h o u r s  a t  the  s c r a p e ,  she 
flew off. Upon check ing ,  I found th a t  she  had  la id  h e r  f i r s t  egg.
One can  s p e c u la t e  tha t  c o n fu s io n  in f inding th is  p a r t i c u l a r  n e s t  
r e s u l t e d  f r o m :  (1) the f a c t  tha t  two d o m in a n t  f e a t u r e s  in the v ic in i ty  
of the n e s t - - t h e  two ye l low c lum ps  of g r o u n d s e l - - w e r e  n e a r l y  id en t ica l ,  
and  (2) the  p r o b a b i l i t y  th a t  th is  was the h e n ' s  s eco n d  v i s i t  to the n e s t -  
s i te  and th a t  she  had  not ye t  l e a r n e d  by a s s o c i a t i o n  the  e x a c t  p o s i t io n  
of the s i t e .
A second  s e r i e s  of o b s e r v a t i o n s  a t  M in n ed o sa  f u r t h e r  s u p p o r t s  
this  l ine  of th inking .  A f e m a le  Blue -w inged  Tea l  (R-6)  had incuba ted  
a c lu tch  of e l e v e n  eggs  fo r  a t  l e a s t  t h i r t e e n  days  in a r o a d s i d e  s tand  
of ta l l  g r a s s e s  when the d i tch  was m ow ed .  The c u t t e r  b a r  p a s s e d  ove r  
the n e s t  w ithout d e s t r o y i n g  it, l e av in g  only tw o - in c h  s tu b b le .  The f e ­
m a l e  had of c o u r s e  f lu sh ed .  The  day  following the mow ing ,  I f lu shed  
the f e m a l e  f r o m  the n e s t  a s  I e n t e r e d  the o b s e r v a t i o n  b lind .  Upon r e ­
tu rn in g  f o r ty - f iv e  m in u te s  l a t e r ,  R - 6  did not fly d i r e c t l y  to the n e s t  
a s  m o s t  f e m a le  t e a l  do, but i n s t e a d  d ro p p e d  into the  s tu b b le  twenty
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f e e t  f r o m  the  n e s t  and  b e g a n  w alk ing  in a r a n d o m  p a t t e r n ,  s t r e t c h i n g  
h e r  n e c k  look ing  in a l l  d i r e c t i o n s  a s  if  s e a r c h i n g  fo r  the  n e s t .  On 
s e v e r a l  o c c a s i o n s  t h e r e a f t e r ,  she  (R-6) w a lked  p a s t  the  n e s t  and  r e ­
t r a c e d  h e r  s t e p s ,  p a s s i n g  a g a in  w i th in  two f e e t  of it .  A f t e r  s o m e  t i m e  
she  found the  n e s t  and s e t t l e d  to in c u b a te .  The m ow ing  of the p r e v i o u s  
day a p p a r e n t l y  had  e l i m i n a t e d  f a m i l i a r  l a n d m a r k s  and  R - 6  was  no t  ye t  
o r i e n t e d  to the new s u r r o u n d i n g s .
Hom e R a n g e
F e m a l e  d u c k s  in vo lved  in egg  lay ing ,  incuba t ion ,  an d  b ro o d  
r e a r i n g  a t  M in n e d o s a  w e r e  r e s t r i c t e d  in t h e i r  m o v e m e n t s  to a n  a r e a  
qu i te  c lo se  to the  n e s t  s i t e .  The  d r a k e  o c c u p ie d  a p p r o x i m a t e l y  the 
s a m e  r e g i o n  d u r in g  the  f o r e p a r t  of th is  p e r i o d .  Sowls  (1955:48) has  
de f ined  h o m e  r a n g e  a s  " th e  a r e a  w i th in  which  a  b i r d  sp e n d s  i ts  p e r i o d  
of i s o l a t io n  b e tw e e n  the  b r e a k - u p  of s p r i n g  g r e g a r i o u s  n e s s  fo llowing 
s p r i n g  a r r i v a l  and  the  r e f o r m a t i o n  of fa l l  g r e g a r i o u s  n e s s .  "
The  s i z e  of the  h o m e  r a n g e  v a r i e s  c o n s i d e r a b l y .  E v a n s  and  
B la c k  (1956:44) s t a t e d  t h a t  the m e a n  r a d i u s  of the  h om e  r a n g e  fo r  
e l e v e n  p a i r s  of B lu e - w in g e d  T e a l  in  South  D a k o ta  was  0.18 m i l e  (an 
a v e r a g e  h o m e  r a n g e ,  in  o t h e r  w o r d s ,  of 87. 83 a c r e s ) .  F i g u r e  20 of 
t h e i r  p a p e r  p lo ts  a  2 5 6 - a c r e  h o m e  r a n g e .  B a s in g  h is  s t a t e m e n t  on 
o b s e r v a t i o n s  of f o u r t e e n  p a i r s ,  D r e w i e n  (1968) r e p o r t e d  t h a t  h om e  
r a n g e s  of B lu e - w in g e d  T e a l  in South  D ak o ta  a v e r a g e d  160 a c r e s ;  the
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F i g u r e  4. B lu e -w in g ed  T e a l  h o m e  r a n g e s  on 
Sec t io n  28, n e a r  M in n ed o sa ,  M an i toba ,  in  1967.
m i n i m u m  was 74 a c r e s  and the m a x i m u m  was  215 a c r e s .  Dzubin  
(1955:287, 289),  w ork ing  in s o u t h w e s t e r n  M an i toba ,  r e p o r t e d  tha t  
B lu e -w in g ed  T e a l  u sed  a s  h o m e  r a n g e  an  a r e a  in e x c e s s  of 250 a c r e s ;  
this inc luded  p r e - n e s t i n g  a s  w e l l  a s  n e s t in g  m o v e m e n t s .
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F i g u r e  5. B lu e -w in g e d  T e a l  h o m e  r a n g e s  on 
S ec t ion  28, n e a r  M in n ed o sa ,  M an i to b a ,  in 1968.
I o b s e r v e d  f o r t y - o n e  p a i r s  of m a r k e d  t e a l  on  t h e i r  h o m e  r a n g e s  
in Sec t ion  28 d u r in g  the c o u r s e  of m y  study. The  a v e r a g e  h o m e  r a n g e  
was 16.98 a c r e s ;  m i n i m u m  was 1.42 a c r e s  and m a x i m u m  was 7 8 .5 9  
a c r e s  (see  f ig u r e s  4 and 5).
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T a b le  1. C o m p a r i s o n  of H om e R an g e  S iz e s  
R e p o r t e d  fo r  B lu e - w in g e d  T e a l
M c H e n r y E v a n s  k  B lack  
(1956)
D r e w i e n
(1968)
Dzubin*
(1955)
lo c a t io n M an i to b a S. D ako ta S. D ako ta M an i to b a
n u m b e r  of hom e  
r a n g e s  o b s e r v e d 41 11 14 - -
a v e r a g e  s i z e  
in  a c r e s 16. 98 87. 83 160. 00 2 5 0 .0 0 +
m i n i m u m  s i z e  
in  a c r e s 1.42 - — 74. 00 -  -
m a x i m u m  s i z e  
in  a c r e s 78. 59 256. 00 215.00
* T h i s  f i g u r e  in c lu d e s  p r e - n e  
m o v e m e n t s  a f t e r  n e s t - s i t e
s t in g  m o v e m e n t s  
s e l e c t io n .
a s  w e l l  a s  h o m e  r a n g e
All  fou r  w o r k e r s  quo ted  in  T ab le  1 r e p o r t e d  a p p r o x i m a t e l y  
t h i r t y  p a i r s  of  Blue -w in g ed  T e a l  p e r  s q u a r e  m i l e .  The  s i z e  of ho m e  
r a n g e  do es  no t  a p p e a r  to be c o r r e l a t e d  with  p o p u la t io n  d e n s i ty .  H ow ­
e v e r ,  the  p a t t e r n  of w a t e r  d i s t r i b u t i o n  d o e s  a p p e a r  to in f lu en ce  ho m e  
r a n g e  s i z e .  The South  Dako ta  s tu d y  a r e a  of E v a n s  and  B la ck  (1956:15) 
c o n ta in ed  a n  a v e r a g e  of 34. 7 p o th o le s  p e r  s q u a r e  m i l e .  The  M i n n e ­
d o s a  s tudy  p lo t  (Sec t ion  28, one s q u a r e  m i l e )  c o n ta in ed  164 p o th o le s .  
T h u s  i t  a p p e a r s  th a t  f e w e r ,  w ide ly  s c a t t e r e d  p o th o le s  m e a n  l a r g e r  
h o m e  r a n g e s ;  m a n y  c lo s e ly  s p a c e d  w a t e r  a r e a s  r e s u l t  in s m a l l e r  
h o m e  r a n g e s .
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In the M in n ed o sa  a r e a ,  B lu e -w in g ed  T e a l  h o m e  r a n g e s  c o n ta in ed  as  
few a s  one o r  a s  m an y  a s  t e n  p o th o le s  with  an  a v e r a g e  of 4. 4 po tho les  
p e r  h o m e  r a n g e .  Home r a n g e s  of n e ig h b o r in g  p a i r s  often o v e r la p p ed ;  
m o r e  than one p a i r  u sed  one s m a l l  po tho le  but a t  d i f f e r e n t  t i m e s  d u r ­
ing the day. F r e q u e n t l y  two o r  t h r e e  p a i r s  w e r e  s e e n  s i m u l t a n e o u s l y  
feed ing  on the s a m e  l a r g e r  po tho le  exh ib i t ing  a c o n s i d e r a b l e  a m o u n t  
of  a v o id an c e ,  t h r e a t  and d i s p l a c e m e n t .  If mud b a r s  o r  a q u a t i c  v e g ­
e ta t io n  o b s t r u c t e d  the  v iew b e tw e e n  n e ig h b o r in g  p a i r s  us ing  the s a m e  
po tho le ,  p e a c e fu l  s h a r i n g  o c c u r r e d .
H a r r i s  (1954) no ted  th a t  t e r r i t o r i a l  p a i r s  of the  s a m e  s p e c i e s  
m ix e d  in feeding  a r e a s  with  no a p p a r e n t  f r i c t i o n  b e tw e e n  th e m .  Two 
l a r g e  po tho les  on S e c t io n  28 1 c l a s s i f i e d  a s  " n e u t r a l  p o th o le s "  b e c a u s e  
four  and five p a i r s  fed t h e r e  s i m u l t a n e o u s l y  with  no s igns  of a g g r e s s i o n .  
H ow ever ,  if the s a m e  p a i r s  m e t  on a n o t h e r ,  s m a l l e r  po tho le ,  f r i c t i o n  
in v a r i a b ly  deve loped .
In cu b a t io n  B e h a v io r
Once a f e m a le  t e a l  b e g an  to in cu b a te ,  the  m a le  was with  h e r  
only fo r  s h o r t  p e r i o d s  when she  le f t  the  n e s t  to feed,  ba the  and  p r e e n .  
M cK inney  (1965) r e p o r t s  tha t  m o s t  w a te r fo w l  s p e c i e s  have  one o r  two 
s u ch  p e r i o d s  a  day.
S im u l tan e o u s  o b s e r v a t i o n s  of four  incuba t ing  M in n ed o s a  te a l s  
showed tha t  t h e r e  was  a g r e a t  d e a l  of ind iv idua l  v a r i a t i o n  even  though
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n e s t s  w e r e  in the  s a m e  s t a g e s  of incubat ion .  F e m a l e s  lef t  the n e s t  
one,  two, t h r e e  o r  fou r  t i m e s  a day.  L e s s  t im e  was s p e n t  off the n e s t  
a s  incu b a t io n  p r o g r e s s e d .
D u r in g  the  e a r l y  s t a g e s  of incubat ion ,  the  d r a k e  m a i n t a in e d  a 
"v ig i l " ,  tha t  i s ,  he o c cu p ie d  a "w a i t in g  a r e a "  on a n e a r b y  pothole  and 
i t  was  to th is  pothole  t h a t  the f e m a le  flew when she  le f t  the n e s t .  A c ­
c o rd in g  to M c K in n e y ' s  (1965:95) r e v i e w ,  " f e m a l e s  s e e m  to t r a v e l  no 
f a r t h e r  than  is n e c e s s a r y  when they  le av e  the n e s t .  " T h is  was  t r u e  in 
m o s t  c a s e s  on m y  s tudy a r e a ,  bu t  on  s e v e r a l  o c c a s i o n s  the f e m a l e s  
did not use  w a t e r  a r e a s  c l o s e s t  to the  n e s t  bu t  r a t h e r  u sed  seco n d ,  o r  
th i r d  c l o s e s t  w a t e r  a r e a s .  E v a n s  and B lack  (1956:40) r e p o r t e d  tha t  
" the  n e s t  of a  p a i r  of ducks  is not g e n e r a l l y  lo c a ted  in  o r  a d j a c e n t  to 
the po tho le  on w hich  the p a i r  has  b e e n  s e e n " ;  they r e p o r t e d  tha t  one 
fe m a le  n e s te d  m o r e  than  a m i le  f r o m  the pothole  which  the p a i r  m o s t  
o f ten  f r e q u e n te d .  S i m i l a r  o b s e r v a t i o n s  w e re  r e p o r t e d  by E v a n s ,  H a w ­
kins  and M a r s h a l l  (1952). The d i s t a n c e  b e tw e e n  n e s t i n g  c o v e r  and 
feed ing  g ro u n d s  v a r i e s  with  lo c a l  cond i t ions  (B ezze l ,  1959; G a te s ,
1 9 6 2 ).
E a c h  t im e  the f e m a le  c a m e  off the n e s t  a t  M in n ed o sa ,  the  
d r a k e  f lew up f r o m  the w a t e r  to m e e t  h e r  and a n  e l a b o r a t e  g r e e t i n g  
c e r e m o n y  of ex c i t ed  peep ing  and  h e a d - p u m p in g  took p l a c e  a s  soon  a s  
they  landed  on the w a te r .  Both  s e x e s  p a r t i c i p a t e d .  C o p u la t io n  o c ­
c u r r e d  on  the  w a t e r  and then  the f e m a le  b e g an  feed ing ,  a t t e n d ed  by
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th e  d r a k e .  M any t i m e s  the d r a k e ,  a t  the wai t ing  s i t e ,  s e e m e d  to 
s e n s e  th a t  the f e m a le  was abou t  to l e av e  the nes t .  E v e n  though the 
n e s t  of W-27 was 250 y a r d s  away f r o m  w h e re  h e r  m a te  wai ted ,  he 
would b e c o m e  a l e r t  and r e s t l e s s  and b e g in  the g r e e t in g  c e r e m o n y  
j u s t  b e fo re  h is  m a te  would l e a v e  the n e s t  to jo in  h im  on the w a t e r .
What s ig n a led  to h im  h e r  t im e  of l eav ing  the n e s t  I do not know. The 
n e s t  was  o v e r  a r id g e  and no v o c a l i z a t i o n  on h e r  p a r t  was  h e a r d  by m e .  
I t s e e m s  doubtful  tha t  a t im e  i n t e r v a l  was involved s in ce  i t  v a r i e d  f r o m  
day to day. F u r t h e r  in v e s t ig a t io n  on th i s  po in t  is  needed .
E a c h  t im e  when r e t u r n i n g  to the  n e s t  a t  M in n e d o s a  the f e m a le  
was followed by the d ra k e ;  both  flew low o v e r  the n e s t i n g  h a b i t a t .  The 
f e m a le  d ro p p ed  into the g r a s s  a t  the n e s t  and the d r a k e  con t inued  h i s  
f l igh t  in a wide c i r c l e  b a c k  to the po tho le .  B e n n e t t  (1938:47) r e c o r d s  
th a t  the c l o s e s t  a f e m a le  was o b s e r v e d  a l igh t ing  n e a r  the  n e s t  in Iowa 
was  twenty y a r d s .  The  m a n y  t i m e s  th is  r e t u r n  to the  n e s t  was  o b ­
s e r v e d  by m e  in the M in n e d o s a  a r e a  the f e m a l e s  i n v a r i a b ly  d ro p p e d  
in to  the g r a s s  d i r e c t l y  a t  the n e s t  o r ,  a t  m o s t ,  two o r  t h r e e  y a r d s  
away.
On 20 June  1968 m y  field a s s i s t a n t  and I w a tched  t h r e e  B l u e ­
winged T e a l  p a i r s  s im u l t a n e o u s ly  fo r  s i x t e e n  h o u r s  (06:30-22:30) to 
d e t e r m i n e  the m o v e m e n t s  of incuba t ing  h e n s  and  c o r r e s p o n d i n g  m o v e ­
m e n t s  of the  d r a k e s .  I n f o rm a t io n  thus  ga ined  in d ic a ted  tha t  t h e r e  was  
qu i te  a  d e g r e e  of v a r i a b i l i t y  am ong  b i r d s  w i th in  the s a m e  t im e  p e r io d .
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The f e m a l e s  le f t  the n e s t  one to fo u r  t i m e s  a day and  s ta y e d  off for a s  
long a s  t h r e e  h o u r s  (see  Tab le  2).
Tab le  2. P e r i o d s  Sp en t  Off the N e s t  
by Incuba t ing  B lu e -w in g ed  T e a l  a t  Minnedosa^r
m a r k e d  hen W-27 11-25 Y-16
s tag e  of 
incuba t ion 10th day 7th  day 10th day
1st p e r i o d  
off n e s t
09:20-12:30 
(190 m in .  )
08:15-09:10 
(55 m in .  )
13:24-16:09 
(165 m in .  )
2nd p e r i o d  
off n e s t
13:05-13:18** 
(13 m in .  )
13:45-15:30 
(105 m in .  )
20:41-22:12 
(91 m in .  )
3 rd  p e r i o d  
off n e s t
17:45-18:38 
(53 m in .  )
18:12-19:35 
(83 m in .  ) ----
4 th  p e r io d  
off n e s t
21:15-21:40 
(25 m in .  ) ----
----
to ta l  m in u te s  
off n e s t 281 243 256
’^'S im u l t a n e o u s  O b s e r v a t io n s  of 3 Incuba t ing  f e m a le s  on 20 Ju n e  
1968 f r o m  06 :30-22 :30 .  (Heavy r a i n  f r o m  09:37-10:00)
**hen f lushed  off n e s t  when d i s t u r b e d  by f a r m i n g  a c t iv i ty
All  the t im e  tha t  W-27 was off the n e s t  (four h o u r s  and  tw en ty -  
e igh t  m in u te s )  she  was with  h e r  m a t e ,  feed ing ,  ba th ing ,  p r e e n i n g  and 
r e s t i n g .  D ur ing  the s ix t e e n  h o u r  p e r i o d  (06 :30-22 :30) ,  the d r a k e  s p e n t  
twelve  h o u r s  and fif ty m in u te s  on the po tho le  c l o s e s t  to the n e s t  (120 
y a r d s )  s h a r i n g  it p e r i o d i c a l l y  with two o th e r  p a i r s .  D u r in g  the  m o r n ­
ing t im e  off, W-27 and m a te  fed on the fif th c l o s e s t  po tho le  (400 y a r d s )
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f r o m  the ne s t ;  i n t e r v e n in g  w a t e r  a r e a s  they did not u s e .  Second  and 
th i r d  b r e a k s  they s p e n t  on the c l o s e s t  po tho le .
Cool w e a t h e r  o r  r a i n  did not keep  f e m a l e s  on t h e i r  n e s t .  D u r ­
ing s e v e r a l  heavy  r a i n s ,  f e m a l e s  incuba t ing  full  c lu t c h e s  w e r e  o b s e r v e d  
off the n e s t ,  feed ing  o r  s i t t i n g  in b u l r u s h  bed s  with  t h e i r  m a t e s  while 
i t  r a in e d .  A c c o r d i n g  to B r u c e  B a t t s  ( r e s e a r c h e r  a t  D e l t a  f r o m  the 
U n i v e r s i t y  of F l o r i d a )  duck  e g g s  a r e  v e r y  cold  r e s i s t a n t .
The r e s p o n s e s  of i n c u b a t in g  f e m a l e s  to m e  a s  I a p p r o a c h e d  th e i r  
n e s t s  w e r e  v a r i e d .  S om e  f e m a l e s  f lushed  a t  f if ty y a r d s ;  o t h e r s  w e r e  
c lo s e  s i t t e r s  and f lu sh ed  only  if a b o u t  to be s t e p p e d  upon. In g e n e r a l ,  
f e m a l e s  f lu shed  l e s s  r e a d i l y  a s  in cuba t ion  p r o g r e s s e d .  One f e m a le  
(W-2U) p u g n a c io u s ly  d e fe n d ed  h e r  n e s t  and would not fly aw ay .  E g g s  
could  be r e m o v e d  f r o m  u n d e r  h e r  only a t  the r i s k  of be ing  peck ed ,  
c law ed ,  and s t r u c k  with  the wings .
When any f e m a le  t e a l  a t  M in n e d o s a  was f lu shed  f r o m  the n e s t  
d u r in g  the l a s t  few days  of in cu b a t io n ,  she  f l u t t e r e d  off s i m u l a t i n g  
b r o k e n  wings and u t t e r i n g  p la in t iv e  q u a c k s .  If fo llowed, su ch  a n  i n j u r y -  
fe igning  fe m a le  led  the o b s e r v e r  s o m e  d i s t a n c e  f r o m  the n e s t .
Sowls (1955:98) found th a t  d e s e r t i o n  of n e s t s  by d u c k s  was  l e s s  
f r e q u e n t  in B lu e -w in g e d  T e a l  than  in o th e r  duck s p e c i e s ,  a f a c t  s u b s t a n ­
t i a te d  by m y  s tudy .  D e s e r t i o n  r e s u l t i n g  f r o m  d i s t u r b a n c e  a t  the n e s t  
o c c u r r e d  m o s t  f r e q u e n t ly  f r o m  the t im e  of n e s t  s c r a p e  m a k in g  to the
lay ing  of the fo u r th  egg. D e s e r t i o n  a f t e r  th is  po in t  r a r e l y  o c c u r r e d  
r e g a r d l e s s  of how o f ten  the n e s t  was  v i s i t e d .
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S e v e r a n c e  of P a i r - B o n d
P a i r - b o n d  s e v e r a n c e  in B l u e - w in g e d  T e a l  a t  M in n e d o s a  was 
no t  a b r u p t .  As  in c u b a t io n  p r o g r e s s e d ,  the f e m a l e  s p e n t  l e s s  t im e  off 
the  n e s t ,  m e m b e r s  of the p a i r  m e t  l e s s  f r e q u e n t ly ,  and  the  p a i r - b o n d  
w e ak e n ed .  The  d r a k e  b e c a m e  l e s s  c o n s i s t a n t  in  o ccupy ing  the loaf ing  
s i t e  and  r a n g e d  m o r e  and m o r e  wide ly .  S im u l t a n e o u s  with s e v e r a n c e  
o f  the  p a i r - b o n d  was  a s h a r p  d e c l in e  in a g g r e s s i v e  b e h a v i o r  of the 
d r a k e  to w a r d  in t r u d in g  d r a k e s .
The  s t a g e  in the b r e e d i n g  c y c le  a t  w h ich  the m a l e  b r e a k s  off  
c o n t a c t  w i th  h i s  m a t e  v a r i e s  no t  only  f r o m  s p e c i e s  to s p e c i e s  bu t  a l s o  
f r o m  in d iv id u a l  to ind iv idua l  (McKinney,  1965:96).  P a i r - b o n d  s e v e r ­
a n ce  in  M i n n e d o s a  B lu e -w in g e d  T e a l  a p p e a r e d  to be a c o n c o m i ta n t  not 
of e n d - o f - i n c u b a t i o n  s t a g e  but r a t h e r  of l a t e n e s s  of s e a s o n .  M o s t  B l u e ­
winged  T e a l  d r a k e s  a t  M in n ed o sa  b e g a n  a b an d o n in g  f e m a l e s  f r o m  m i d -  
to l a t e - J u n e ,  p r i o r  to m ol t ing .
If a  f i r s t  n e s t  was d e s t r o y e d  by a  p r e d a t o r  whi le  the  d r a k e  was 
s t i l l  in a t t e n d a n c e ,  the p a i r - b o n d  r e m a i n e d  i n t a c t  and the f e m a le  r e ­
t a in e d  h e r  o r i g i n a l  m a t e  fo r  the  seco n d  n e s t i n g - - i f  one was  a t t e m p te d .  
H o w ev e r ,  if a  d r a k e  had a l r e a d y  d e s e r t e d  the f e m a le  when h e r  n e s t  
was  d e s t r o y e d  by a  p r e d a t o r ,  she  p a i r e d  w i th  a  new d r a k e  b e f o r e  
a t t e m p t i n g  to r e - n e s t .  R e - p a i r i n g  with  a  new m a t e  has  a l s o  b e e n  r e ­
c o r d e d  f o r  the  G adwal l  (Ga tes ,  1962) and the P i n t a i l  (Smith ,  1963).
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If an  e s p e c i a l l y  e a r l y  n e s t i n g  is s u c c e s s f u l  the  d r a k e  B lu e -w in g ed  
T e a l  m a y  a c c o m p a n y  the  f e m a le  with  young. T h is  I o b s e r v e d  twice.  
D zubin  (1955) and J .  H, S toudt  (p e r .  c o m m .  ) r e p o r t e d  i n s t a n c e s  of 
M a l l a r d  d r a k e s  a t t en d in g  young b r o o d s  with  t h e i r  m a t e s .
If a  la te  M in n e d o s a  B lu e - w in g e d  T e a l  n e s t i n g  (or r e - n e s t i n g )  
was u n s u c c e s s f u l  and the d r a k e  was  s t i l l  in a t t e n d a n c e ,  the p a i r  -bond 
was s o m e t i m e s  in f o r c e  d u r i n g  the e a r l y  p a r t  of the m o l t in g  p e r io d .
In 1967 and 1968 I s e v e r a l  t i m e s  o b s e r v e d  a m o l t in g  d r a k e  th a t  had 
not ye t  l o s t  h i s  p o w e r s  of f l igh t  and th a t  was s t i l l  s t r o n g l y  a t t a c h e d  to 
h is  m a t e .  W h e th e r  th is  p a i r - b o n d  was  m a i n t a i n e d  d u r in g  m ig r a t io n ,  
on  the w in te r in g  g round ,  and in to  the following b r e e d i n g  s e a s o n  I do 
no t  know. J o h n s g a r d  (1968:52) b e l i e v e d  tha t  t h e r e  i s  " l i t t l e  r e m a t i n g  
with  the s a m e  in d iv id u a ls ,  owing to the b r e a k - u p  of p a i r s  in l a t e  s p r in g ,  
the  h igh  a n n u a l  m o r t a l i t y  r a t e ,  and  a g e n e r a l  shuff l ing  of f locks  d u r in g  
m i g r a t i o n .  "
H a tch ing
L i t t l e  is  known about  the a c t u a l  h a tch in g  p r o c e s s  of ducks  in 
the  wild;  few h a tch in g  n e s t s  have  b ^en  o b s e r v e d  to c o m p le t io n  u n d e r  
n a t u r a l  cond i t ions .  Ben t  (1923:115) w ro te  t h a t  B lu e -w in g ed  T e a l  d u c k ­
l ings  h a tch  " a l m o s t  s i m u l t a n e o u s l y ,  o r  a t  l e a s t  w i th in  a few h o u r s .  "
< • *
B en n e t t  (1938:51) r e p o r t e d  th a t  " w i th in  four h o u r s  a f t e r  the f i r s t  egg 
was  p ipped  a l l  of the  young had  h a tch e d  (excep t  d e ad  o r  weak  ones) .  "
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A t  the De l ta  m a r s h ,  Sowls (1955:144) found th a t  " a l l  eggs  of e a c h  c lu tch  
b e g an  p ipping a t  the s a m e  t im e ,  and a l l  young e m e r g e d  wi th in  a n  h o u r  
of  e a c h  o th e r .  " G lo v e r  (1956) r e p o r t e d  tha t  young B lu e -w in g ed  T e a l  
p ipped ,  h a tch ed  and v a ca te d  the n e s t  in  one d a y ' s  t ime .
The  p ipp ing  and h a tch in g  p e r io d  of B lu e -w in g ed  T e a l  in the 
M in n e d o s a  a r e a  was lo n g e r  than  tha t  r e p o r t e d  by the four  j u s t - m e n t i o n e d  
a u t h o r s .  A c c o rd in g  to m y  o b s e r v a t i o n s ,  a l l  eggs  in a c lu tch  pipped 
s im u l t a n e o u s ly  o r  n e a r l y  so and  r e m a i n e d  in th is  condi t ion  fo r  a p e r io d  
of 20 to 24 h o u r s  b e f o r e  the f i r s t  duck l ing  e m e r g e d .  The a c tu a l  e m e r ­
gence  f r o m  the egg sh e l l  of a l l  duck l ings  in the b ro o d  r e q u i r e d  a t  l e a s t  
twelve  h o u r s .  Thus  the p e r io d  f r o m  pipping to c o m p le te  ha tch in g  fo r  
a c lu tch  of B lu e -w in g ed  T e a l  was  32 to 36 h o u r s .
Once a l l  the young of a c lu tch  had ha tch ed ,  they  r e m a i n e d  in  the 
n e s t  s ix  to twelve  h o u r s  b e f o r e  be ing  led to w a t e r  by the m o t h e r  duck.
The t im e  p e r io d  f r o m  pipp ing  to n e s t  d e p a r t u r e  was as  m u c h  as  48 h o u r s .
A f e m a le  with  r e c e n t l y  h a tch e d  young m ig h t  r e m a i n  a t  the n e s t  
incubat ing  a few r e m a i n i n g  a d d led  eg g s .  In one c a s e  a t  M in n ed o sa ,  a 
f e m a le  t e a l  (W-2U) r e t u r n e d  to h e r  n e s t  a f t e r  fou r  of h e r  nine eggs  
w e r e  d e s t r o y e d  by a p r e d a t o r .  One day l a t e r ,  one duck l ing  ha tched  
b u t  W -2U cont inued  to incubate  fo r  an  a d d i t io n a l  25 h o u r s .  She then  
abandoned  the fo u r  r e m a i n i n g  add led  eggs  and took the one duck l ing  to 
w a te r .
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R e - n e s t i n g
Ducks  n o r m a l l y  p ro d u c e  one b ro o d  a  y e a r  bu t  wil l  o f ten  a t t e m p t  
a s eco n d  n e s t i n g  if the f i r s t  n e s t  is d e s t r o y e d .  S ing le ton  (1953) r e p o r t ­
ed a M ot t led  Duck (A n a s  fu lv ig u la ) tha t  m a d e  five n e s t i n g  a t t e m p t s  b e ­
fo re  b r in g in g  off a s u c c e s s f u l  b rood .  B e n n e t t  (1938:58) b e l iev ed  tha t  
r e - n e s t i n g  a t t e m p t s  w e r e  r e c o g n i z a b l e  by (1) s m a l l e r  c lu t c h  s i z e ,  (2) 
l e s s  down in the  n e s t ,  (3) and l a t e n e s s  of s e a s o n .  Sowls  (1955:131) b e ­
l i e v e d  tha t  c lu tch  s i z e  was not a va l id  c r i t e r i o n  fo r  d i s t i n g u i s h in g  f i r s t  
n e s t s  f r o m  r e - n e s t s  b e c a u s e  of a  wide r a n g e  of ind iv idua l  v a r i a t i o n .  
Ind iv idua l  m a r k i n g  of n e s t i n g  d u c k s  is  the  only  way to s e c u r e  a c c u r a t e  
r e - n e s t i n g  in f o r m a t io n .
R e - n e s t i n g  I n t e r v a l
Cont inuous  lay ing  m a y  o c c u r  when  n e s t s  a r e  b r o k e n  up d u r in g  
the lay ing  p e r io d .  Sowls  (1955:134-135) r e p o r t e d  one B lu e -w in g ed  T e a l  
th a t  la id  e ig h te en  eggs  on e ig h teen  c o n s e c u t iv e  d a y s  - -  f ive  eggs in the 
f i r s t  n e s t ,  which was b r o k e n  up, and t h i r t e e n  in a  s eco n d  nes t .
A f e m a le  t e a l  m a y  w a i t  a  few days  a f t e r  the  f i r s t  n e s t  has  b e e n  
d e s t r o y e d  b e fo re  a t t e m p t i n g  to r e - n e s t .  T h i s  t im e  p e r i o d  b e tw een  d e ­
s t r u c t i o n  of the f i r s t  n e s t  and  the lay ing  of the f i r s t  egg in the seco n d  
n e s t  is known a s  the r e - n e s t i n g  in t e r v a l .  Sowls  (1955:133) found th a t  
the  r e - n e s t i n g  i n t e r v a l  was d i r e c t l y  c o r r e l a t e d  with  the s t a g e  of i n c u ­
b a t io n  a t  wh ich  the n e s t  was  d e s t r o y e d ,  n a m e ly ,  t h r e e  days  p lus  0. 62
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of  a day  fo r  e a c h  day of incuba t ion .  I t is doubtfu l  w h e th e r  th is  f ig u re  
can  be a p p l i e d  in a l l  c a s e s .  One f e m a le  B lu e -w in g e d  T e a l  in the  M in n -  
e d o s a  a r e a  w h o se  f i r s t  n e s t  was  d e s t r o y e d  on 19 J u n e  1968, a f t e r  four  
da y s  of incuba t ion ,  w a i ted  n in e t e e n  d a y s  b e f o r e  beg in n in g  e g g - l a y in g  in  
a s ec o n d  n e s t  on 8 J u ly  1968.
Two w e l l  d o c u m e n te d  c a s e s  of P i n t a i l s  r e - n e s t i n g  a f t e r  the lo s s  
of t h e i r  newly  h a tc h e d  b r o o d s  have  b een  r e p o r t e d  (Sowls,  1955:136). A t 
M in n e d o s a ,  two f e m a le  Blue  -w inged  T e a l  t h a t  l o s t  t h e i r  b r o o d s  a t  the 
n e s t  o r  e n r o u te  to w a t e r  m a d e  no a t t e m p t  to r e - n e s t .
L o c a t io n  of " R e - n e s t s "
L i t t l e  is  known a b o u t  the lo c a t io n  of " r e - n e s t s "  of B lu e -w in g ed  
T e a l .  Sowls  (1955:137) r e p o r t e d  five i n s t a n c e s  of B lu e -w in g e d  T e a l  r e ­
n e s t i n g  a t  De l ta ;  the d i s t a n c e s  b e tw e e n  f i r s t  n e s t s  and  " r e - n e s t s "  w e r e  
a m a x i m u m  of  405 y a r d s ,  a m i n i m u m  of 135 y a r d s ,  and an  a v e r a g e  of 
270 y a r d s .  D u r in g  the c o u r s e  of  m y  s tudy  only  t h r e e  m a r k e d  p a i r s  
w e r e  known to r e - n e s t .  The  m a x i m u m  d i s t a n c e  b e tw e e n  f i r s t  n e s t  and 
" r e - n e s t "  was 880 y a r d s ,  the  m i n i m u m  d i s t a n c e ,  200 y a r d s .
The few l a r g e  m e a d o w s  s u r r o u n d e d  by  e x p a n s iv e  w e t land  m a r s h  
a t  D e l ta  m a y  tend  to c o n c e n t r a t e  g r o u n d - n e s t i n g  ducks  s o m e w h a t ,  w h e r e ­
a s  t e a l  in the M in n e d o s a  a r e a  a r e  of n e c e s s i t y  m o r e  s c a t t e r e d  due  to 
f a r m i n g  p r a c t i c e s .  S m a l l  c o n c e n t r a t i o n s  of duck  n e s t s  ( c l u s t e r s  of
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t h r e e  to s ix  n e s t s )  w e r e  noted a t  C heyenne  B o t to m s  in K a n s a s  in the  
p e r i p h e r a l  m e a d o w s  (M cH en ry ,  1965:22); the s a m e  p h e n o m e n o n  m a y  
a cc o u n t  fo r  c l o s e r  r e - n e s t i n g  a t t e m p t s  a t  D e l ta .
P e r c e n t a g e  of R e - n e s t i n g
B en n e t t  (1938:58) e s t i m a t e d  tha t  fo r ty  p e r c e n t  of the B lu e -w in g e d  
T e a l  tha t  lo s t  t h e i r  f i r s t  n e s t  a t t e m p t e d  a sec o n d  n e s t .  Sowls (1955:139), 
w o rk in g  with  m a r k e d  d u ck s  of s e v e r a l  s p e c i e s ,  found the P i n t a i l  to be 
the m o s t  p e r s i s t e n t  r e - n e s t e r ,  with  19 of 62 (30%) h e n s  a t t e m p t i n g  
second  n e s t s ,  w h e r e a s  the Blue -w inged  T e a l  was  the l e a s t  p e r s i s t e n t ,  
with  only  5 of 88 (6%) h e n s  a t t e m p t i n g  second  n e s t s .  S t r o h m e y e r  (1967) 
found th a t  no f i r s t - y e a r  h en  B lu e -w in g ed  T e a l  r e - n e s t e d  bu t  t h a t  50% 
of the hens  known to be m o r e  than  a y e a r  old did so.  In the M in n e d o s a  
a r e a  only  t h r e e  of 41 B lu e -w in g e d  T e a l  hens  (7. 3%) a t t e m p t e d  sec o n d  
n e s t s .
N e s t  d e s t r u c t i o n  wi th  few a t t e m p t s  a t  r e - n e s t i n g  m a y  r e s u l t  in 
l a r g e  g a t h e r i n g s  of p a i r e d  d u ck s  on the b r e e d i n g  g ro u n d s  la te  in the 
n e s t i n g  s e a s o n .  S toudt  and Davis  (1948), Sowls  (1955:152), and M c H e n r y  
(1965:19) have  c o m m e n t e d  on th e se  la te  s e a s o n  f locks  of p a i r e d  b i r d s .  
E n v i r o n m e n t a l  co n d i t io n s  u n fa v o ra b le  for  n e s t i n g  (or r e - n e s t i n g )  c o n ­
t r i b u t e  to s u ch  flocking .
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P r e d a t i o n
Many w a te r fo w l  p r o d u c t io n  s tu d i e s  have  shown tha t  the m a ­
j o r i t y  of a l l  n e s t in g  a t t e m p t s  a r e  u n s u c c e s s f u l  due  to p r e d a t io n  (K a lm -  
bach ,  1937, 1939; Sowls ,  1948; G lo v e r ,  1956; M cH e n ry ,  1965). P r e ­
d a t io n  l o s s e s  su f f e re d  in the M in n ed o sa  a r e a  w e r e  a s  fo llows: (1) 10 
of 18 n e s t s  (55. 5%) w e r e  d e s t r o y e d  by p r e d a t o r s  in 1967; (2) 17 of 21 
n e s t s  (80. 9%) w e re  d e s t r o y e d  by p r e d a t o r s  in 1968.
P r e d a t o r  S p e c ie s
The four  p r in c ip a l  p r e d a t o r  s p e c i e s  in the M innedosa  a r e a  w e r e :
(1) Red F o x  (Vulpes  fu lva ), (2) R accoon  (P r o c y o n  l o t o r ), (3) S t r iped  
Skunk (M ep h i t i s  m e p h i t i s ), and (4) C o m m o n  C ro w  (C o rv u s  b r a c h y r h y n c h o s ).
In 1968 , S ec t ion  28 s u p p o r t e d  two r e d  fox l i t t e r s .  This  s p e c i e s  
was  feeding  p r i m a r i l y  on ducks  and duck eggs .  A  l o ca l  f a r m e r  r e p o r t e d  
finding duck wings and legs  s c a t t e r e d  a r o u n d  a fox den; t h e r e  was e v i ­
d e n ce  tha t  27 adu l t  ducks,  of s e v e r a l  s p e c i e s ,  had b e e n  k il led  by this 
fox family .  On s e v e r a l  o c c a s io n s  I found e v id en ce  tha t  a f e m a le  tea l  
had  b een  k i l led  while  incubat ing .  P e t e r  W ard  of the Delta  W ate r fo w l  
R e s e a r c h  S ta t ion  b e l i e v e s  tha t  in the D e l ta  m e ad o w s  foxes s e l e c t iv e ly  
and m e th o d ic a l ly  hunt in cubat ing  ducks  (p e r .  c o m m .  ).
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The r a c c o o n  is a  r e l a t i v e l y  new w a te r fo w l  p r e d a t o r  in the 
M in n e d o s a  r e g io n .  T h i s  a n im a l ,  t r a d i t i o n a l l y  a  r e s i d e n t  of the  south ,  
is g r a d u a l ly  p ush ing  i t s  r a n g e  n o r t h w a r d  (Lynch, 1967). T h i s  r a n g e  
e x ten s io n  into a r e a s  w h e r e  w i n t e r s  a r e  s e v e r e  h a s  r e s u l t e d ,  a t  l e a s t  
in  p a r t ,  f r o m  a v a i l a b i l i t y  of w in te r in g  d e n s .  Big b r u s h  p i l e s  f r o m  land  
c l e a r i n g  and  v a c a n t  f a r m s t e a d s ,  bo th  r e c e n t  d e v e l o p m e n t s ,  a r e  p r o v i d ­
ing the r a c c o o n  with  e x c e l l e n t  w in te r in g  d ens .  R a c c o o n  t r a c k s  a r o u n d  
m an y  d e s t r o y e d  duck  n e s t s  i n d ic a ted  tha t  th is  s p e c i e s  was a s e r i o u s  
p r e d a t o r  in the  M in n e d o s a  r e g io n .
P a r t i a l  P r e d a t i o n
A l though  c o m p le t e  o r  p a r t i a l  p r e d a t i o n  of a n e s t  g e n e r a l l y  r e ­
su l ted  in  a b a n d o n m e n t  of th a t  n e s t i n g  a t t e m p t ,  f e m a l e  ducks  m a y  o c c a ­
s io n a l ly  r e t u r n  to p a r t i a l l y  d e s t r o y e d  n e s t s  and  con t inue  to incuba te ;  
th is  was  o b s e r v e d  tw ice  in  m y  M in n e d o s a  s tudy .  Two n e s t s  in the p r o ­
c e s s  of ha tch ing  w e re  p a r t i a l l y  d e s t r o y e d ;  the  f e m a l e s  r e t u r n e d  to c o m ­
p le te  the in c u b a t io n  and b ro o d in g  p r o c e s s  and  the r e m a i n i n g  f e r t i l e  eggs 
w e r e  h a tch e d  s u c c e s s f u l l y .
H u m a n  D i s t u r b a n c e  and N e s t  P r e d a t i o n
The r e l a t i o n s h i p  of  h u m a n  d i s t u r b a n c e  a t  the n e s t  to n e s t  p r e ­
da t ion  has  long b e e n  d e b a te d .  Undoubted ly  s o m e  p r e d a t o r s  a r e  a t t r a c t e d  
by h u m a n  i n t r u s i o n  and  m a y  follow h u m a n  t r a i l s  to n e s t s .  D ur in g  th is
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s tudy ,  i t  a p p e a r e d  tha t  c h a n c e s  of n e s t  p r e d a t i o n  w e re  only s l igh t ly  
i n c r e a s e d ,  if a t  a l l ,  by h u m a n  in t r u s io n ;  p r e c a u t i o n s  w e r e  t a k e n  a g a i n s t  
le av in g  obvious t r a i l s  a r o u n d  n e s t s .  H a m m o n d  and F o r w a r d  (1956), in 
a  s tudy of the c a u s e s  of n e s t  p re d a t io n ,  conc luded  tha t  when r e a s o n a b l e  
c a r e  was  e x e r c i s e d ,  h u m a n  in t r u s i o n  was u su a l ly  of m i n o r  consequence . .  
I t  is  of i n t e r e s t  to note  tha t  the few n e s t s  which  w e re  m o s t  d i s t u r b e d  
d u r in g  the c o u r s e  of e x te n s iv e  o b s e r v a t i o n s  and p h o to g ra p h y  w o rk  w e re  
not d e s t r o y e d  by p r e d a t o r s .
B ro o d  P r e d a t i o n
Newly h a tch e d  duck l ings  in the n e s t  and e n r o u te  to w a te r  w e re  
e x t r e m e l y  v u l n e r a b l e  to p re d a t io n .  I o b s e r v e d  two c a s e s  in which  the 
young s u c c e s s f u l l y  h a tch e d  bu t  did not m a k e  i t  to w a t e r  with  the m o t h e r  
duck.  A lthough  I s aw  bo th  f e m a l e s  on s e v e r a l  o c c a s i o n s  a f t e r  the  h a t c h ­
ing of t h e i r  b ro o d s  (1) I n e v e r  saw  the young with them; (2) p a r e n t a l  
b e h a v io r  was  n e v e r  exh ib i ted ;  (3) the f e m a l e s  m o v e d  to w ide ly  s c a t t e r e d  
p o th o le s ,  m o v e m e n t s  un l ike ly  to be m a d e  with young b r o o d s .  I t  is  p r o b ­
a b le  tha t  both  b r o o d s  - -  one of 11 young, the o th e r  of 3 young (nes t  had 
b e en  p a r t i a l l y  d e s t r o y e d  e a r l i e r ) - -  w e re  d e s t r o y e d  by a p r e d a t o r .  Both  
n e s t s  w e re  w i th in  120 y a r d s  of w a te r .
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E g g s h e l l  C a r r y i n g
No e v id e n c e  h a s  b e e n  found tha t  f e m a le  d u c k s  r e m o v e  e g g s h e l l s  
f r o m  n e s t s  a t  h a tc h in g  t i m e - - a  c o m m o n  p r a c t i c e  a m o n g  m a n y  a l t r i -  
c i a l  b i r d s .  E g g  c a p s  and s h e l l  f r a g m e n t s  f r o m  a s u c c e s s f u l  ha tch  a r e  
l e f t  a t  the n e s t  when i t  is ab an d o n e d  by  the m o t h e r  duck  and  h e r  b ro o d .
H o w ev e r ,  e g g s h e l l  c a r r y i n g  h a s  b e e n  no ted  on r a r e  o c c a s i o n s  
fo r  the M a l l a r d  (O a te s ,  1905:33; H o c h b au m ,  1944:92),  New M e x ic a n  
D u ck  (A nas  d i a z i ) ( L in d se y ,  1946:491), S h o v e l e r  (A nas  c l y p e a t a ) (H o ch ­
b a u m ,  1944:92; Sow ls ,  1955:104-105), and P i n t a i l  (Sowls, 1955:104-105). 
In t h r e e  s u c h  i n s t a n c e s ,  Sowls  (1955) found tha t  the  f e m a le  duck  was  
r e m o v i n g  e g g s h e l l s  f r o m  a p a r t i a l l y  d e s t r o y e d  n e s t .  Th is  m a y  be a 
n e s t  s a n i t a t i o n  m a n e u v e r  fo l lowing  egg b r e a k a g e  in the n e s t .
At D e l t a ,  in 1966, I o b s e r v e d  a f e m a le  G r e e n - w i n g e d  T e a l  
(A n as  c a r o l i n e n s i s ) c a r r y i n g  e g g s h e l l s  and  d ro p p in g  th e m  in  a s m a l l  
pond.  The co n d i t io n  of  the  four  e g g s h e l l s ,  l a t e r  r e t r i e v e d  f r o m  the 
w a t e r ,  i n d ic a ted  t h a t  the  n e s t  had  b e e n  a t  l e a s t  p a r t i a l l y  d e s t r o y e d  by 
a  p r e d a t o r .
In 1968 I o b s e r v e d  a n  e g g s h e l l - c a r r y i n g  in c id e n t  in  the M i n n e ­
d o s a  a r e a .  An i n d i v i d u a l l y - m a r k e d  f e m a le  B lu e -w in g e d  T e a l ,  in  the 
f o u r t h  day of in c u b a t io n  r e t u r n e d  tw ice  to h e r  f r e s h l y  d e s t r o y e d  nes t ,  
e a c h  t im e  c a r r y i n g  a w ay  a c r u s h e d  e g g s h e l l .  The n e s t  had b e e n  c o m ­
p le t e ly  d e s t r o y e d ;  i t  is  d i f f icu l t  to im a g in e  what func t ion  e g g s h e l l  r e ­
m o v a l  would a c c o m p l i s h  in s u c h  a  s i tu a t io n .
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P a i r  R e a c t io n  to P r e d a t i o n
I o b s e r v e d  tha t  if the d r a k e  was  s t i l l  in a t t e n d a n c e  a t  the t im e  
of n e s t  p r e d a t io n ,  the p a i r  r e m a i n e d  on the o r ig i n a l  h o m e  r a n g e  for 
s e v e r a l  days .  If r e - n e s t i n g  o c c u r r e d ,  the p a i r  ab an d o n ed  the o r ig i n a l  
ho m e  r a n g e  and e s t a b l i s h e d  a new one up to h a l f  a  m i l e  away .  If  r e ­
n e s t i n g  did not o c c u r  and  the p a i r - b o n d  r e m a i n e d  in ta c t ,  the  p a i r  w a n ­
d e r e d  e r r a t i c a l l y  o v e r  the b r e e d i n g  a r e a  fo r  a t im e  and went  into m o l t .
One c a s e  of n e s t  d e s t r u c t i o n  o c c u r r e d  a f t e r  the m a le  had a b a n ­
doned  the f e m a l e .  With in  a few days  the f e m a le  had p a i r e d  wi th  a new 
d r a k e  and  h ad  e s t a b l i s h e d  a new hom e  r a n g e  which o v e r l a p p e d ,  in p a r t ,  
h e r  o r i g i n a l  h o m e  r a n g e .
P o ly g a m y
No a n s e r i f o r m  b i r d  is  known to be  r e g u l a r l y  p o ly g a m o u s  in the 
wild;  one m a l e  m a t in g  with  one f e m a le  i s  the g e n e r a l  r u le .  P o ly g a m y  
does  o c c u r  in M a l l a r d s  in c ap t iv i ty  (B o rd e n  and H o c h b au m ,  1966:81). 
P o ly g a m y ,  in a wild popula t ion ,  has  b e e n  r e p o r t e d  fo r  the M ac c o a  Duck 
(O xyura  m a c c o a ) , a s t i f f - t a i l e d  duck  of e a s t e r n  and s o u t h e r n  A f r i c a  
(W e l le r ,  1964). D re w ie n  (1968), in h is  unpub l ished  M a s t e r ' s  T h e s i s ,  
r e p o r t e d  o b s e r v i n g  a t r i o  of B lu e -w in g ed  T e a l ;  bo th  f e m a le s  w e re  n e s t ­
ing. T h e r e  a r e  no o th e r  r e f e r e n c e s  to po ly g am y  in the l i t e r a t u r e  p e r ­
ta in ing  to the  B lu e -w in g ed  T e a l ;  h o w e v e r ,  I o b s e r v e d  one su ch  in s ta n ce  
in the M in n e d o s a  a r e a  in 1968.
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F r o m  17 Ju n e  to 29 Ju n e  I o b s e r v e d  a t r i o  of i n d i v i d u a l l y - m a r k e d  
b i r d s ,  two f e m a l e s  and one  m a le .  A l though  I did not o b s e r v e  copula t ion ,  
the b e h a v io r  of the  b i r d s  lef t  no doubt in m y  m ind  th a t  bo th  f e m a le s  w e re  
m a t e d  to the s a m e  d r a k e .  Both  f e m a l e s  w e r e  n e s t i n g  s im u l t a n e o u s l y  
n e a r  the s a m e  o n e - a c r e  po tho le .  P a i r - b o n d s  w e re  s t r o n g .  The d r a k e  
was  t i r e l e s s  in de fend ing  bo th  f e m a l e s .  T h e  t r i o  m a in t a in e d  a  h a r m o ­
n io u s ,  c l o s e - k n i t  g ro u p .  U n fo r tu n a te ly ,  b o th  n e s t s  w e r e  d e s t r o y e d  by 
p r e d a t o r s .  A d e ta i l e d  a c c o u n t  of th is  t r i o  fo l lows .
R W -13 and R W -2 5 ,  bo th  f e m a l e s  th a t  had b e en  h a t c h e r y - r e a r e d  
a t  De l ta ,  w e r e  i n d i v i d u a l l y - m a r k e d ,  banded ,  and r e l e a s e d  by m e  on 
po tho le  #45 in the  M in n e d o s a  a r e a  in e a r l y  M ay  1968. Both  w e r e  f i r s t  
y e a r  a d u l t s ,  c a p a b le  of f l ight .  In a l l  r e s p e c t s  they b eh av ed  a s  wild- 
r e a r e d  b i r d s  do, excep t ,  p e r h a p s ,  tha t  they w e r e  l e s s  w a ry  of hum an  
b e in g s .  Y -7 ,  a  w i l d - r e a r e d  d r a k e ,  the  m a t e  of the two f e m a l e s ,  was 
t r a p p e d  by m e  on po tho le  #55a,  i n d i v i d u a l l y - m a r k e d ,  and  r e l e a s e d  on 
po tho le  #55a in m i d - J u n e  1968.
This  t r i o  I f i r s t  o b s e r v e d  ^  s u ch  on Ju n e  17; the  g ro u p  fed on 
po tho le  #55a a s  a  c o m p a c t  g ro u p .  No a g g r e s s i o n  with in  the t r i o  was 
d i s c e r n i b l e .  The d r a k e  was  e x t r e m e l y  a c t iv e  in de fend ing  both  f e m a l e s .  
N o tew or thy  is  the  f a c t  tha t  the  t r i o  inhab i ted  the pothole  a t  which  I had 
r e l e a s e d  the d r a k e .
On Ju n e  21, I f lu sh ed  R W -13 f r o m  a n e s t  con ta in ing  one egg.
The n e s t  was on the sou th  s id e  of the o n e - a c r e  pothole  (#55a), f i f teen
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fe e t  f r o m  the w a t e r .  On the s a m e  day,  I d i s c o v e r e d  R W -25  on a n e s t  
with  ten  eggs .  Th is  n e s t  was on the w e s t  s ide  of the s a m e  potho le  
(#55a),  ten f ee t  f r o m  the w a t e r ' s  edge .  The  n e s t s  w e r e  200 f ee t  a p a r t .
As RW-25 f lushed  f r o m  the n e s t ,  she  f lopped a w k w a rd ly .  I 
caugh t  h e r  e a s i ly .  The r i g h t  wing was m i s s i n g ;  only  one white  a x i l l a r  
in d ica ted  w h e re  the wing had once  been .  A c l e a n  a m p u ta t io n  a t  the 
s h o u ld e r  was c o m p le t e ly  h e a le d .  P e r h a p s  the wing had b e e n  l o s t  by 
f ly ing  swif t ly  into a  po w er  l ine  (see  photo  3).
P ho to  3. O ne-w inged  Blue -w inged  T e a l  hen  (RW-25) 
c a p tu r e d  on n e s t  with ten  eggs  n e a r  M in n ed o sa ,  M a n ­
itoba ,  on 21 Ju n e  1968. Th is  h en  was  a m e m b e r  of a 
t r i o :  one d r a k e  m a te d  to two h en s .
In the days  th a t  fo llowed,  I m a d e  c lo s e  o b s e r v a t i o n s  of th is  t r i o .  
I t  was  obvious  tha t  Y-7  had dev e lo p ed  s t r o n g  p a i r - b o n d s  with  both  R W -13 
and  R W -25 .  All  the a c t i v i t i e s  of the t r i o  w e r e  conf ined  to potho le  # 55a.
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Y -7  a t tended  and de fended  w h ic h e v e r  f e m a le  (RW-13 o r  R W -25)  h a p ­
p e n ed  to be off h e r  n e s t .  If bo th  f e m a l e s  w e r e  p r e s e n t ,  the  g roup  
g e n e r a l l y  fed a s  a  t r i o  with  no s ig n s  of con f l ic t  a m o n g  th e m .  No o th e r  
d r a k e  was  a l lo w ed  to a p p r o a c h  e i t h e r  f e m a le ;  both  w e r e  de fended  with  
e q u a l  v igo r  by Y -7 .  Th is  m e a n t  tha t  if the  f e m a l e s  m oved  a p a r t ,  which 
they  o c c a s io n a l l y  did,  Y -7  was h a r d  p r e s s e d  to defend both  of them .
On one o c c a s io n  the  f e m a l e s  r e s t e d  on o p p o s i te  s h o r e s ,  50 y a r d s  a p a r t ,  
while  Y-7  f r a n t i c a l l y  s w a m  b a c k  and f o r th  f r o m  one f e m a le  to the o th e r .
RW -25 ,  be ing  f l i g h t l e s s  ye t  incu b a t in g  ten  e g g s ,  was s e e n  by 
m e  only on po tho le  #55a .  On two o c c a s i o n s  RW-13 and Y-7  flew f r o m  
# 5 5a to feed on  #49a; bo th  r e t u r n e d  to #55a w i th in  a few m i n u t e s .
Y-7  e s c o r t e d  h i s  m a t e s  a l l  the way b a c k  to t h e i r  n e s t s  a f t e r  
e a c h  feeding , ba th ing ,  and  p r e e n i n g  s e s s i o n .  R W -25 ,  s in c e  she  could  
not fly, walked to h e r  n e s t  fo llowed on foot by Y -7 .  RW-13 flew f r o m
the w a te r  to h e r  n e s t  a c c o m p a n ie d  on the wing by Y -7 .  On one o c c a s i o n  
bo th  f e m a le s  r e t u r n e d  to t h e i r  n e s t s  a t  the s a m e  t im e .  Y-7 ,  on the 
w e s t  s h o r e  with  R W -25 ,  f lew a c r o s s  to the so u th  s h o r e  to follow RW-13 
who was a l r e a d y  in the a i r .  He changed  c o u r s e ,  r e t u r n e d  to R W -25 ,  
and followed h e r  into the g r a s s - - b u t  only  m o m e n t a r i l y .  He then  flew 
b a c k  to RW-13 who had by this t im e  d ro p p e d  onto h e r  n e s t .  W h ereu p o n  
he c i r c l e d  and flew b a c k  to R W -25 ,  who by now was s e t t l i n g  on h e r  
n e s t .  Unable  to e s c o r t  bo th  f e m a l e s  a t  the s a m e  t im e  in o p p o s i te  d i ­
r e c t i o n s ,  he v a c i l l a t e d  b e tw ee n  the two f e m a l e s  in a f r e n z y  of a c t iv i ty .
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On the m o r n i n g  of J u n e  29 I d i s c o v e r e d  th a t  the n e s t  of f l i g h t ­
l e s s  R W -2 5  had  b e e n  d e s t r o y e d  by a p r e d a t o r .  R W -25  h e r s e l f  had 
e s c a p e d  the p r e d a t o r ,  h o w e v e r .  She s p e n t  the day  on the w a te r  of 
p o tho le  #55a with  Y -7 .  I did not s e e  R W -25  a g a i n  a f t e r  J u n e  29: s in c e  
she  had only  one wing i t  is l i k e ly  tha t  she  fe l l  p r e y  to a  p r e d a t o r .  A 
t h o ro u g h  s e a r c h  of the s u r r o u n d i n g  a r e a  showed no t r a c e  of h e r .  R W -  
13's n e s t  con ta in ed  ten  eggs  on Ju n e  29; on J u ly  13 I found th a t  th is  
ne s t ,  too, had b e e n  d e s t r o y e d  by a p r e d a t o r .  I did  not s e e  RW-13 and 
Y -7  a n y w h e r e  fo llowing the d e s t r u c t i o n  of t h e i r  n e s t .  S u b se q u en t  
s e a r c h e s  of the a r e a  gave  no c lue  to t h e i r  d i s a p p e a r a n c e .
C H A P T E R  V - M OLTING  BIOLOGY
J o h n s g a r d  (1968:56) and H o ch b au m  (1944:114-119) have  r e p o r t e d  
" m o l t  m i g r a t i o n s "  in  which  " d i v e r  d u c k s "  (Aythyinae) band to g e t h e r ,  
l e av e  the b r e e d i n g  g ro u n d s ,  m i g r a t e  to l a r g e  la k e s  and t h e r e  p a s s  the 
f l i g h t l e s s  p e r i o d  of t h e i r  m o l t .  W e t m o r e  (1921), H o c h b au m  (1944:119- 
124), Sowls  (1955:153-154), and Oring  (1962) r e p o r t e d  tha t  "pudd le  du ck s"  
(Ana t inae)  c o n g r e g a t e  on l a r g e  m a r s h e s  to u n d e rg o  t h e i r  p o s t - n u p t i a l  
m o l t .  T h e r e  s e e m s  to be no r e f e r e n c e  in the l i t e r a t u r e  to d r a k e s  of 
e i t h e r  s u b f a m i ly  (Anat inae  o r  A ythy inae)  r e m a i n i n g  on t h e i r  b r e e d i n g  
g ro u n d s  to m o l t .  E v a n s  and B lack  (1956:43), w o rk in g  in the W aubay  
r e g i o n  of South D a k o ta ,  r e p o r t e d  th a t  "m o u l t in g  du ck s  on the s tudy 
a r e a  w e r e  a r a r i t y ,  and none w e r e  s e e n  unti l  1952 w hen  th r e e  f l i g h t l e s s  
hen s  w e r e  found in d eep  m a r s h e s .  " B lu e -w in g e d  T e a l  in the M in n ed o sa  
po tho le  d i s t r i c t  did not  engage  in " m o l t  m i g r a t i o n s "  bu t  i n s t e a d  m o l te d  
on the b r e e d i n g  g ro u n d s .  M any  d r a k e s  sp en t  t h e i r  f l i g h t l e s s  p e r io d  
w i th in  the  con f ines  of t h e i r  o r ig i n a l  h o m e  r a n g e s .
As  the n e s t i n g  s e a s o n  p r o g r e s s e d  and p a i r - b o n d  s e v e r a n c e  
o c c u r r e d ,  r a d i c a l  c h an g e s  in d r a k e  b e h a v io r  and p lu m a g e  took p la ce .  
D r a k e s  no lo n g e r  f r e q u e n te d  loaf ing  s i t e s  with  r e g u l a r i t y ,  s t r i f e  and 
s e x u a l  a c t i v i t y  waned, and the b i r d s  once  a g a in  b e c a m e  g r e g a r i o u s ,  
band ing  t o g e th e r  in s m a l l  f locks .  At the s a m e  t im e ,  the  b r i g h t  m a le  
p lu m a g e  w as  r e p l a c e d  g r a d u a l ly  by the  r a t h e r  n o n d e s c r i p t  f e m a le  - l ike  
e c l i p s e  p lu m a g e ,  w h ich  gave  the b i r d s  a r a t h e r  m o t t l e d  a p p e a r a n c e .
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T h i s  p o s t - n u p t i a l  m o l t  of the d r a k e s  into the e c l i p s e  p lu m a g e  b e g an  
in  m i d - J u n e .  By e a r l y  J u ly  m o l t ing  b i r d s  r e t i r e d  to the b u l r u s h  and 
c a t t a i l  b e d s ,  b e c a m e  qu i te  s e c r e t i v e ,  v e r y  qu ick ly  sh ed  a l l  of t h e i r  
f l ig h t  f e a t h e r s  and l o s t  t h e i r  p o w e r s  of f l ight.  One su dden ly  b e c a m e  
a w a r e  of the  a b s e n c e  of f lying ducks  and  the s c a r c i t y  of b i r d s  on open  
w a t e r  b u t  an  i n v e s t ig a t i o n  of e m e r g e n t  a q u a t i c  v e g e t a t i o n  r e v e a l e d  
b a n d s  o f  f l i g h t l e s s  m o l t e r s  o r  " f l a p p e r s ,  "
P o s t - N u p t i a l  M ol t  and the E c l i p s e  P l u m a g e
As the d r a k e s  m o l t e d  into t h e i r  e c l i p s e  p lu m a g e ,  the b r ig h t  
nup t ia l  f e a t h e r s  of the  b r e a s t ,  f lanks ,  s c a p u l a r s  and  u p p e r  ta i l  c o v e r t s  
w e r e  r e p l a c e d  in a s p o r a d i c ,  i r r e g u l a r  s e q u e n c e .  T h u s  d u r in g  the l a s t  
two w eek s  in J u n e  they  g r a d u a l ly  donned a f e m a l e - l i k e  p lu m a g e  (the 
e c l i p s e  p lu m ag e )  bu t  o f ten  m a i n t a i n e d  a fa in t  white  f a c i a l  c r e s c e n t  in 
f r o n t  of the eye .  The white c r e s c e n t  w as  the l a s t  of  the nup t ia l  p l u m ­
age  to be  m o l t e d  b e fo re  they  l o s t  t h e i r  f l ight f e a t h e r s  ( r e m i g e s )  a l l  a t  
one t i m e  and e n t e r e d  the f l i g h t l e s s  or  " f l a p p e r "  p e r i o d  (see  photo  4 
show ing  m o l t  s e q u e n c e ) .  J o h n s g a r d  (1968:67) po in ted  out tha t  "the  
i m p o r t a n t  f l igh t f e a t h e r s  a r e  not  lo s t  unti l  the m a le  is w e l l  into his 
e c l i p s e  p lu m a g e  and is p r o t e c t i v e l y  c o l o r e d .  "
On 15 J u ly  1968 I f lusl ied a m a le  t e a l  in m o l t  f r o m  a c a t t a i l  bed.  
A f t e r  b e c o m i n g  a i r b o r n e ,  he l o s t  his  p o w e r s  of f l igh t  d r a m a t i c a l l y ,  
and  tu m b le d  into the w a te r ,  his  wings f lopping  f r a n t i c a l l y  a m id  a s h o w e r
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of shedding  fl ight f e a t h e r s .  On tha t  s a m e  day (15 Ju ly )  I o b s e r v e d  two 
o th e r  m a le  t e a l s  lo se  f l ight f e a t h e r s  a s  they flopped a c r o s s  the  s u r ­
face of the w a te r ;  they n e v e r  b e c a m e  a i r b o r n e .  M ol t ing  b i r d s  a t  
M in n ed o sa  w e re  u su a l ly  so well  h idden  and s e c r e t i v e  th a t  one s e ld o m  
w i tn e s s e d  the lo s s  of r e m i g e s .
P h o to  4. F o u r  m a le  B lu e -w in g ed  T e a l  s p e c i m e n s  c o l l e c te d  in the 
M in n ed o sa  a r e a ,  1968, showing s eq u e n c e  of m o l t  f r o m  nup t ia l  p l u m ­
age into e c l ip se  p lu m ag e .  D r a k e  1 is in full  nup t ia l  p lu m a g e .  D r a k e  
2 s t i l l  has  p o w e rs  of f l ight but is beg inn ing  to lose  the  sp e c k le d  flank 
f e a t h e r s  ; no t ice  d a r k  f e a t h e r s  r e p l a c in g  the white c r e s c e n t  f e a t h e r s .  
D r a k e  3 is in the f l i g h t l e s s  s tage  and has  lo s t  the white  f lank p a tch  
and f ac ia l  c r e s c e n t ;  f e m a l e - l i k e  e c l i p s e  p lu m a g e  is n e a r l y  c o m p le te .  
D r a k e  4 is com ing  out of m o l t  bu t  is not yet  ab le  to fly.
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D u r a t i o n  of M ol t
H o ch b au m  (1944:121) r e p o r t e d  the f l i g h t l e s s  p e r i o d  of cap t ive  
B lu e - w in g e d  T e a l  to be two and  one h a l f  w eeks  bu t  s u g g e s t e d  tha t  t h r e e  
o r  fou r  w eeks  was p e r h a p s  the u sua l  p e r io d .  The f l i g h t l e s s  p e r i o d  fo r  
cap t iv e  P i n t a i l s  is c l o s e  to fo u r  w eeks  (Sowls 1955:153). J o h n s g a r d  
(1968:67) s t a t e d  th a t  "puddle  d u c k s "  have  a f l i g h t l e s s  p e r io d  of t h r e e  to 
fo u r  w e ek s .  I n d i v i d u a l l y - m a r k e d  B lu e -w in g e d  T e a l  m o l t in g  in the 
M in n e d o s a  pothole  d i s t r i c t  w e r e  f l i g h t l e s s  f r o m  26 to 36 d a y s .  The 
f l i g h t l e s s  p e r i o d  fo r  the po p u la t io n  a s  a  whole ex tended f r o m  a p p r o x i ­
m a t e l y  J u ly  10 to A u g u s t  10.
M ol t in g  A r e a s
M o l t e r s  f r e q u e n te d  b o th  l a r g e  and s m a l l  po tho les  on the M i n n e ­
d o s a  b r e e d i n g  g ro u n d s .  The s i z e  of the  pothole  did not a p p e a r  to d e ­
t e r m i n e  i t s  su i t a b i l i ty  a s  a m o l t i n g  a r e a .  All  po tho le s  u sed  fo r  m o l t ­
ing s u p p o r t e d  d e n s e  b e d s  of e m e r g e n t  v eg e ta t io n .  If  the b u l r u s h  o r  
c a t t a i l  b e d s  w e r e  s t r a n d e d  by a lo w e r in g  w a t e r  l e v e l ,  the m o l t in g  b i r d s  
abandoned  the d ry in g  po tho le  a n d  m o v e d  o v e r l a n d  to a m o r e  p e r m a n e n t  
w a t e r  a r e a .  If the  w a te r  l e v e l  was c o n s t a n t  and the b i r d s  w e r e  not 
d i s t u r b e d ,  the e n t i r e  m o l t in g  p e r i o d  was  p a s s e d  on the one po tho le .
The n u m b e r  of b i r d s  in  a  m o l t in g  f lock  d epended  s o m e w h a t  on 
the s i z e  of the pothole .  S m a l l e r  p o th o le s ,  l e s s  than  o n e - h a l f  a c r e  in
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s i z e ,  h a r b o r e d  one to t en  m o l t in g  t e a l  while  l a r g e r  p o th o le s  h a r b o r e d  
a s  m a n y  a s  one  h u n d r e d  m o l t in g  tea l .
Spec i f ic  p o th o le s  w e r e  no t  n e c e s s a r i l y  u sed  a s  m o l t in g  a r e a s  on 
c o n s e c u t iv e  y e a r s ;  po tho le  u se  d epended  on w a te r  l e v e l  and v e g e ta t iv e  
g row th .  In 1966 only  two p o th o le s  on S e c t io n  28 w e r e  u sed  a s  m o l t in g  
a r e a s ;  in  1967 the w a t e r  l e v e l  on  Sec t io n  28 was  v e r y  low, bed s  of 
e m e r g e n t  v e g e t a t i o n  w e r e  e x p o sed  on m ud  f la t s ,  and  no p o th o le s  w e re  
u s e d  fo r  m o l t in g .  H o w ev e r ,  l a r g e  p e r m a n e n t  po tho le s  on n e ig h b o r in g  
s e c t i o n s  did hold  m o l t i n g  b i r d s ,  i n d ica t in g  th e r e  w as  s l ig h t  lo c a l  m o v e ­
m e n t  in r e a c h i n g  a s u i t a b le  m o l t i n g  h a b i t a t .  In 1968 s ix  p o th o le s  on 
S e c t io n  28 w e r e  u sed  fo r  m o l t in g .
M o l t in g  P o p u la t io n s
D u r in g  1966 and 1968 the m o l t in g  popu la t ion  on S ec t ion  28 was  of 
a b o u t  the  s a m e  s i z e  a s  the b r e e d i n g  popu la t ion .  T h e r e  was  no in d ic a t io n  
th a t  the lo c a l  po p u la t io n  was a u g m e n t e d  by b i r d s  f r o m  o th e r  a r e a s  o r  
th a t  lo c a l  b i r d s  m o v ed  e l s e w h e r e  to m o l t .
I n d i v i d u a l l y - m a r k e d  b i r d s  c a p tu r e d  d u r in g  the 1968 m o l t in g  
p e r i o d  gave  e v id e n c e  tha t  r e s i d e n t  b r e e d e r s  and a few n o n - b r e e d e r s  
w e r e  m o l t in g  on the  s tudy  a r e a .  D u r in g  the  f i r s t  p a r t  of the  m o l t in g  
s e a s o n  m a l e s  p r e d o m i n a t e d ;  l a t e r ,  a s  b r o o d s  ha tch ed ,  the f e m a l e s  
b e g a n  to m o l t  (see  pho to  5).
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P h o to  5. F l i g h t l e s s  m o l t in g  f e m a le  B lu e -w in g e d  
T e a l  (R -T 3)  c a p t u r e d  with  e l e v e n  o th e r  m o l t in g  
B lu e -w in g e d  T e a l  ( ten m a l e s ,  one fe m a le )  on p o t ­
hole  #100, Sec t ion  28, n e a r  M in n ed o sa ,  M an i to b a ,  
on 22 J u ly  1968. R -7 3  n e s te d  not  f a r  f r o m  potho le
#100 on S e c t io n  28.
S p ec ie s  C o m p o s i t io n
It is  s i g n i f i c a n t  tha t  only one a n s e r i f o r m  s p e c i e s ,  the B l u e ­
winged T ea l ,  was found by m e  to be m o l t ing  in the M in n e d o s a  po tho le  
d i s t r i c t  d u r in g  the t h r e e  y e a r s  th is  p r o j e c t  was conduc ted .  A p p a r e n t ly  
the o th e r  w a te r fo w l  s p e c i e s  of the a r e a  (M a l la rd ,  P in t a i l ,  Gadwal l ,  
G r e e n - w in g e d  T e a l ,  A nas c a r o l i n e n s i s ;  B a ldpa te ,  M a r e c a  a m e r i c a n a ;  
R ed h e a d ,  Aythya  a m e r i c a n a ; C a n v a s b a c k ,  Aythya v a l i s i n e r i a ; Ruddy 
Duck, O xyura  j a m a i c e n s i s ) engaged  in " m o l t - m i g r a t i o n s ,  " m o v in g  off 
the b r e e d i n g  g ro u n d s  to m o l t  in o th e r  a r e a s .  I found no e v id en c e  to
58
s u g g e s t  tha t  B lu e - w in g e d  T e a l  e n g ag e d  in  " m o l t - m i g r a t i o n s ; " they 
did  in  f a c t  m o l t  on  t h e i r  b r e e d i n g  g ro u n d s .  The  s h o r t  m o v e m e n t s  of 
s o m e  B l u e - w i n g e d  T e a l  to l o c a l  p o th o le s  s u i t a b l e  f o r  m o l t i n g  c e r t a i n l y  
w e r e  no t  n o t i c e a b l e .
M ol t ing  B e h a v io r
F l i g h t l e s s  a d u l t  B lu e -w in g e d  T e a l  a t  M in n e d o s a  s e l d o m  v e n tu r e d  
f r o m  the  c a t t a i l  and  b u l r u s h  b e d s  e x ce p t  to feed  a t  daw n  and dusk .  E v e n  
a t  th e s e  t i m e s  th e y  s e e m e d  r e l u c t a n t  to v e n t u r e  f a r  ou t  into open  w a t e r  
and  o f ten  s k i t t e r e d  for c o v e r  a t  the s l i g h t e s t  p r o v o c a t i o n ,  wings  f la i l ing  
the  a i r .  If p u r s u e d ,  f l i g h t l e s s  m o l t in g  b i r d s  f r e q u e n t ly  dove and s w a m  
long d i s t a n c e s  u n d e r  w a t e r ,  s u r f a c i n g  only t h e i r  h e a d s  in the s a f e ty  of 
a  b u l r u s h  o r  c a t t a i l  s t an d .  Hiding b i r d s  s t r e t c h e d  out t h e i r  h ead  and 
n e c k  and  s a n k  low in  the w a t e r  with  only the top of the  h ead  and  p a r t  of 
the b a c k  b r e a k i n g  the s u r f a c e .  M ol t ing  b i r d s  f r e q u e n t ly  s n ea k e d  th rough  
a q u a t i c  v e g e t a t i o n  in th i s  s e m i - s u b m e r g e d  p o s i t ion .
M o l t in g  b i r d s  w e r e  e x t r e m e l y  g r e g a r i o u s  d u r in g  the f l i g h t l e s s  
p e r i o d .  They  a lw a y s  k e p t  in t igh t  g ro u p s  showing  no s ig n s  of a g g r e s ­
s io n  m t e r  s e . T h i s  f l i g h t l e s s  p e r i o d  was a s e c r e t i v e  and  q u ie t  t im e ;  
not once  did  I h e a r  a f l i g h t l e s s  B lu e -w in g ed  T e a l  v o c a l i z in g  e v en  when 
c o r n e r e d  o r  t r a p p e d .
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P o s t - m o l t  M o v e m e n ts
Once p r i m a r i e s  and s e c o n d a r i e s  had g ro w n  b a c k  and  the b i r d s  
w e re  once ag a in  cap ab le  of f l ight,  the M in n ed o sa  b i r d s  r e m a i n e d  on the 
b re e d in g  g ro u n d s  fo r  a n o t h e r  m o n th  ( l a s t  h a l f  of A u g u s t  and  f i r s t  ha l f  
of S e p te m b e r )  feed ing  in lo o se  flocks  of five to twenty  b i r d s .  As the 
b i r d s  le f t  the  b re e d in g  g ro u n d s ,  l a r g e r  f locks  (20-40 b i r d s )  bu i l t  up on 
the l a r g e r  po tho le s .  In l a t e  A u g u s t  and  e a r l y  S e p te m b e r  th o u san d s  of 
B lu e -w in g ed  T e a l ,  a l r e a d y  in e c l i p se  p lu m ag e ,  c o n v e r g e d  on the De l ta  
m a r s h .  Th is  l a r g e  and  r a t h e r  sudden  influx of Blue -w inged  T e a l  o c ­
c u r r e d  a t  the s a m e  t im e  t ea l  w e re  m oving  out of the M in n ed o sa  a r e a .  
Thus it  a p p e a r s  that ,  fo llowing the p o s t - n u p t i a l  m o l t .  B lu e -w in g ed  
T e a l  m ove  f r o m  the po tho le  b r e e d in g  g ro u n d s  to l a r g e  m a r s h e s ,  e.  g. 
Del ta ,  b e fo re  f ina lly  d e p a r t i n g  on the fa ll  m i g r a t i o n .
The m o l t  out of the e c l i p s e  p lu m ag e  into the nup t ia l  p lu m ag e  
o c c u r s  wholly on the w in te r in g  g ro u n d s .  H ochbaum  (1944:113) s t a t e d  
tha t  " cap t iv e  B lu e -w in g ed  T e a l  d r a k e s  s t a r t e d  to change  in e a r l y  
D e c e m b e r ,  but w e re  not in full  p lu m ag e  unti l  J a n u a r y .  " In r e g a r d  to 
wild n o n -c a p t iv e  b i r d s ,  B enne t t  (1938:7) r e p o r t e d  tha t  " m a l e s  begin  
showing th e i r  nup t ia l  p lu m a g e  dur ing  D e c e m b e r .  By M a r c h  the m o l t  
is  c o m p le te  and the m a l e s  a r e  in full  nup t ia l  p lu m a g e .  "
C H A P T E R  VI - SUMMARY
D e sp i t e  a w e a l th  of l i t e r a t u r e  p e r t a i n i n g  to w a te r fo w l ,  l i t t l e  is 
known abou t  the da i ly  m o v e m e n t s  of ind iv idua l  ducks  d u r in g  the b r e e d ­
ing and  m o l t in g  s e a s o n s .  T h i s  s tudy  in v e s t ig a te d  the  b r e e d i n g  and 
p o s t - b r e e d i n g  m o v e m e n t s  of B lu e -w in g e d  T e a l  (Anas d i s c o r s ) in s o u t h ­
w e s t e r n  M an i to b a  in 1966, 1967, and 1968 u n d e r  the  a u s p i c e s  of the 
D e l ta  W a te r fo w l  R e s e a r c h  S ta t ion ,  P o r t a g e  la P r a i r i e ,  M an i toba .
T e r r i t o r i a l i t y ,  a g g r e s s i o n ,  and s p a c in g  of B lu e -w in g e d  T e a l  
on t h e i r  b r e e d i n g  g ro u n d s  was th o ro u g h ly  i n v e s t ig a t e d .  In d iv id u a l ly -  
m a r k e d  b i r d s ,  bo th  w i l d - t r a p p e d  and h a t c h e r y - r e a r e d ,  w e r e  used .
C l a s s i c a l  t e r r i t o r i a l i t y  has  b e e n  de f ined  as  d e f e n s e  of an  a r e a .
I b e l i e v e ,  h o w e v e r ,  tha t  w a te r fo w l  t e r r i t o r i a l i t y  is  a c tu a l ly  d e fe n se  of 
the  f e m a le  and  c o n se q u e n t ly  of the a r e a  a r o u n d  h e r ,  w h e r e v e r  she  m a y  
be .  B e c a u s e  the p a i r - b o n d  is s t r o n g ,  the t e r r i t o r y  of a d r a k e  inc ludes  
h is  m a t e d  h en  and  h e r  i m m e d i a t e  v i c i n i t y ; i t  has  no fixed b o u n d a r i e s  
b u t  m o v e s  with  the hen. The a r e a  p e r  se  a p p a r e n t l y  c a r r i e s  no s p e ­
c i a l  s ig n i f i c a n ce  to the d r a k e  a s  a p la ce  to be de fended ;  r a t h e r ,  the 
f e m a le  is  the o b jec t  of d e f e n s e  w h e th e r  she  is a c tu a l ly  with the d r a k e  
o r  not with h im  but  on a n e s t  n e a r b y .
The one s q u a r e  m i l e  s tu d y .p lo t  n e a r  M in n e d o s a  con ta in ed  164 
" p o th o le "  w a te r  a r e a s  a v e r a g i n g  1.49 a c r e s  in s i z e .  The p lo t  s u p p o r t e d  
36 b r e e d i n g  p a i r s  of B lu e -w in g e d  T e a l  in 1967. A s e e d in g  p r o g r a m  
b o o s ted  the b r e e d i n g  po p u la t io n  to 55 p a i r s  in 1968. This  i n c r e a s e  in
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p opu la t ion  had no a p p a r e n t  e f f e c t  on the  s i z e  of hom e  r a n g e s .  B a s e d  
on o b s e r v a t i o n s  of 41 m a r k e d  p a i r s ,  the h o m e  r a n g e  a v e r a g e d  16. 98 
a c r e s  (an a v e r a g e  of 15. 47 a c r e s  in  1967 b a s e d  on 18 p a i r s ,  of 18. 49 
a c r e s  in 1968 b a s e d  on 23 p a i r s ) .  Th is  is  c o n s i d e r a b l y  s m a l l e r  th an  
any  p r e v i o u s l y  r e p o r t e d  B lu e - w in g e d  T e a l  h o m e  r a n g e .  A p p a r e n t l y  
hom e  r a n g e  s i z e  v a r i e s  t h r o u g h o u t  the s p e c i e s '  r a n g e .  F e w e r ,  m o r e  
widely  s c a t t e r e d  w a te r  a r e a s  r e s u l t  in  l a r g e r  h o m e  r a n g e s ;  m a n y  
c l o s e - s e t  w a t e r  a r e a s  r e s u l t  in s m a l l e r  h o m e  r a n g e s .  P o p u la t i o n  
d e n s i ty  does  not a p p e a r  to a f f e c t  h o m e  r a n g e  s i z e .  C o n s i d e r a b l e  o v e r ­
lapp ing  of hom e  r a n g e s  and a l t e r n a t e  s h a r i n g  of w a te r  a r e a s  o c c u r r e d  
on the M in n e d o s a  s tudy  a r e a .  U n p a i r e d  d r a k e s  did not .engage in  d e ­
fen s iv e  b e h a v io r .  T h r e a t  and a v o id a n c e  was  the m o s t  c o m m o n  i n t e r ­
a c t i o n  b e tw e e n  a de fend ing  d r a k e  and  a n  i n t r u d e r .  Th is  r e s u l t e d  in 
s p a c in g  tha t  in m y  op in ion  h a s  a n t i - p r e d a t o r  s u r v i v a l  va lue .
Al though Sowls (1955:31) r e p o r t e d  h o m in g  of f e m a le  B lu e - w in g e d  
T e a l  on the D e l t a  m a r s h ,  I found no ev idence  tha t  any  f e m a le  r e t u r n e d  
to the M in n e d o s a  s tudy p lo t  two y e a r s  in s u c c e s s i o n .
M o v e m e n ts  of M in n e d o s a  p a i r s  w e r e  r a n d o m  and u n r e s t r i c t e d  
p r i o r  to n e s t - s i t e  s e l e c t io n .  M a l e s  a c c o m p a n ie d  m a t e s  in s e a r c h i n g  
su i tab le  h a b i t a t  fo r  n e s t - s i t e s .  Once the n e s t - s i t e s  w e r e  s e l e c t e d ,  
p a i r  m o v e m e n t s  w e re  o r d e r l y  and r e s t r i c t e d  to h o m e  r a n g e s .  H om e 
r a n g e s  inc luded  one to ten  p o th o le s  with  an  a v e r a g e  of 4 . 4  po tho le s  p e r  
hom e ra n g e .
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P a i r - b o n d  s e v e r a n c e  o c c u r r e d  in M in n e d o s a  B lu e - w in g e d  T e a l  
f r o m  m i d -  to l a t e - J une r e g a r d l e s s  of the s t a g e  of in cu b a t io n .  At 
tha t  t im e  m a l e s  f locked  t o g e t h e r  and w en t  into  m o l t .  R e - p a i r i n g  fo r  
a  s ec o n d  n e s t  a t t e m p t  o c c u r r e d  if the d r a k e  d e s e r t e d  the f e m a le  p r i o r  
to lo s s  of the  f i r s t  n e s t .  P r e d a t i o n  of the s ec o n d  n e s t i n g  a t t e m p t ,  
with  the d r a k e  s t i l l  in a t t e n d a n c e ,  t ended  to s t r e n g t h e n  the p a i r - b o n d - - 
a bond th a t  con t inued  into the m o l t .
One c a s e  of p o l y g a m y - - a  d r a k e  m a t e d  to two hen s  - -w a s  o b ­
s e r v e d ,  a p h e n o m e n o n  s e l d o m  e n c o u n te r e d  in the A n a t id a e .  The d r a k e  
d e fended  the two h e n s  v i g o r o u s l y .  Both  n e s t s  w e r e  d e s t r o y e d  by p r e ­
d a t o r s .
At M in n e d o s a  B lu e -w in g e d  T e a l  did not engage  in p o s t - n u p t i a l  
" m o l t  m i g r a t i o n s "  in  1967 and  1968. I o b s e r v e d  no s u c h  m a s s  m o v e ­
m e n t  f r o m  the b r e e d i n g  g ro u n d s  to a l a r g e  m a r s h  o r  lak e  as  h a s  b e e n  
r e p o r t e d  fo r  m a n y  duck  s p e c i e s .  I r e p e a t e d l y  o b s e r v e d  B lu e -w in g e d  
T e a l  u n d e rg o in g  the m o l t  and f l i g h t l e s s  p e r i o d  on th e i r  b r e e d i n g  g r o u n d s , 
o f ten  w i th in  t h e i r  o r i g i n a l  h o m e  r a n g e s .  T h e r e  w as  no in d ica t io n  tha t  
the  lo c a l  p o p u la t io n  of m o l t in g  b i r d s  (both m a l e  and f e m a le )  was a u g ­
m e n te d  by b i r d s  f r o m  o t h e r  a r e a s  o r  tha t  l o c a l  b i r d s  m oved  e l s e w h e r e  
to m o l t .  W a te r fo w l  m o l t i n g  on t h e i r  b r e e d i n g  g ro u n d s  is a p h e n o m e n o n  
h e r e t o f o r e  u n r e p o r t e d .
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